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The Pratt Telephone System. 

From the first inception of a talking ma- 
chine, there seems to have been an almost 
constant traveling in one beaten track. The 
road marked out by the earliest inventor, 
whether that honor be awarded to Bell, 
Reiss, Gray, or somebody else—with that 
the present article has nothing to do—the 
use of the electromagnet has apparently 
been deemed the only method by which vo- 
cal vibrations mig!.t be made available at a 
distance ; and until the advent of the pres- 
ent instrument, the Pratt system, this was 
the only method practicable for such ‘pur- 
p ses. 

A radical departure from the magneto 
principle is the Pratt instrument. The re- 
ceiver dispenses with the magnetic core of 
the Bell and all the other claimants for pri- 
ori'y in the electro-magnet forms of tele- 
phone, and uses instead a solenoid, as will 
be shortly explained. It is an interesting 
study to trace the similarities and differences 
between coils with and without cores. It is 
claimed on the one hand that a solenoid is an 
electro-magnet, while on the other side this 
is denied, and the claim set up that in an 
electro magnet the core is an essential and 
necessary portion of the instrument. It is 
no part of this article to enter into abstruse 
scientific disputation, but merely to explain 
the workings of a novel and original idea 
well worked out. 

Some years ago Mr. Harry P. Pratt, of 
Chicago, conceived the idea of using a solen- 
oid in lieu of an electro-magnet, and with 
commendable perseverance he carried his 
investigations and experiments far enough to 
warrant his applying for patents covering his 
system. In October, 1883, he made his first 
application, and was at once confronted 
by interferences and objections which hin- 
dered the granting of the patent for over one 
year, and it was not finally issued until 
January 20, 1885. Since the first applica- 
tion, the way has been something smoother, 
and patents covering the entire system as 
shown in Figs. 1 and 2, have been secured. 

Fig. 1 represents the outfit as it hangs 
upon the wall in the subscriber’s premises. 
A portion of the battery-box is broken away, 
showing the battery, which is of the Fuller 
form, and consists of three jars, disposed as 
shown in Fig. 2. 

Fig. 2 shows the entire system in detail. 
A represents the receiver, which is a radical 
departure from the traditional Lutter-stamp 
form, and when one is accustomed to its use, 
much more convenient to handle and lighter 
as well. This is shown at the right bot- 
tom of the figure connected up with the 
induction coils, and again in section to the 
left of this detached. The coil a in this re- 
ceiver is of but four ohms resistance. This 
coil a, lies between two diaphragms, the bot- 
tom one 6 quite thick and heavy, and in :on- 
tact, while the upper ¢ is very much thinner 
and separated a trifle from the coil. The 
coil has an opening shown in both views 
from top to bottom, and also an annular air- 
space surrounding it. The coil is held away 
from the case as shown. This air-space is 
deemed quite essential to good work. At d 
are shown the screw fastenings by which 
the lower diaphragm is held in position in 
the case, of which Z is a final portion. 
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GROUND PLATE 


The transmitter is shown above the re- 
ceiver. In this the contact-plates, g and h, 
are shown on the rear of the diaphragm, the 
former holding the platinum, and the latter 
the carbon contact. J is the adjustable 
weight for regulating the con‘act pressure, 
B the diaphragm. There are two induction 
coils, K K. The primary of each of these, 
marked m, has but five-tenths of an ohm re- 
sistance. One of these, the transmitter 
primary, has one cell or battery only. The 
receiver primary has two cells, represented 
by X. These two primary circuits are inde- 
pendent of cach other, but the secondary 
circuit y passes from ground through both 
coils and to line. 

Like all systems of electrical apparatus, of 
whatever nature, this has been a constant 
and prolific source of experiment in search- 
ing for the best results, and the present sim- 
ple and compact form is the crystallized 
conclusion of an almost infinite number of 
attempts. 

The claim for this telephone is that it is a 
substitute for the magneto of different con- 
struction, that it acts differently electrically, 
and that’ it produces an improved result, 
rendering telephone service easy, convenient 
and agreeable. 

There is an old, trite saying that anybody 
can make a statement, but proof is necessary 
to conviction. This part of the matter is 
easily demonstrated. There are in Chicago 
splendid opportunities for testing the com- 
parative efficiency of this and other systems, 
and the difference is truly wonderful. 

The marked absence of interfering noises 
in the Pratt instruments, on the same cir- 
cuits where otherwise these annoyances are 
excessive, surprises every one who tries to 
experiment. 

Whether this is due to the cutting down of 
i the initial force, and so reducing the useful 
as well as the annoying inductive effects 
until the latter are practically reduced to 
zero, and the former, while faint, bave full 
| possession of the field, or some disturbing 
agency resident in the magnet core is done 
away with by eliminating this from the com- 
bination, makes no sort of difference tu the 
average user of the telephone. Two points 
are well cstablished. The Pratt telephone 
does do its work in clear—not loud—clean 
tones without useless mouthing and sputter- 
ing, and other systems on the same wire do 
not. And what more markedly separates 
this from the magneto systems of telephone, 
is the fact that the line will not work satis- 
factorily with part of the Pratt system. A 
Pratt receiver cannot be substituted for a 
Bell, for instance, and made to work. The 
whole system must go together. 

The Pratt telephone system is owned and 
controlled, both in this and foreign coun- 
tries, by an organization in Chicago known 
as the Pratt and Plum Telephone Trust. 





———_- go eo—__——_ 
«*, The American Bell Telephone Com- 
pany makes public its statement of telephone 
output for the month ended February 20. It 
is very favorable, showing that the gross out- 
put was 3,223 instruments, against 1,958 in 
1885; instruments returned duri.g the 
month 1,408, against 2,552 last year, making 
the net output 1,815 instruments, against a 
net loss of 594 in 1885, a gain of 2,409 this 
year. 
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Chas. J. Van Depoele on Electric 
Motors. 


The following is the complete paper of 
Mr. Chas. J. Van Depoele, read at the Na- 
tional Electric Light Association, at the Bal- 
timore meeting: 


To the National Electric Light Association. 


GENTLEMEN’ I appreciate highly the 
honor you conferred upon me at the last 
meeting held in New York, in appoint- 
ing me to make a report with regard to the 
progress made in the electrical transmission 
of power, and I only regret not to be able 
at present to give a more detailed account of 
what has been done, however, I shall en- 
deavor to show that electrical transmission 
can be used with economy on ordinary street 
railways, doing away with horses or with 
dummy steam-engines; and in the absence of 
other data at command, I will take the lib- 
erty to give you my own experience of the 
past few months, if this may be acceptable 
to your honorable body. 

During the summer months of 1885, I 
entered into a contract with the directors of 
the Toronto (Ontario) annual exhibition, to 
run a train of three cars and a motor car, 
from the street railway terminus to the upper 
grounds of the exposition, a distance of 
a mile. Having only asingle track, I had to 
prepare here for a light train and good spec d. 
The plant consisted of the following: One 
steam-engine, 10x16, running 125 revolutions 
per minute, driving an ordinary 40-light arc 
machine, having an electromotive force of 
about 1,400 volts, and an intensity of cur- 
rent of about 18 amperes. The engine and 
dynamo were placed in Machinery Hall, 
close to the boiler-room. 

The dynamo was connected: one pole with 
the rails, which were fastened together by 
means of fish-plates, and the other pole to 
an overhead wire, hanging over the center 
of the track, by means of arms extending 
from poles placed along the length of the 
track On top of the car on which the 
motor was placed, was a contact wheel, car- 
ried by a pivoted beam, the latter being pro- 
vided with a spring, on one end pressing 
the wheel at the other end up against the 
underside of the overhcad wire; this contact 
wheel was in communication, by means of a 
flexible cable, with the switches, rheostat 
and motor. From the motor the current 
was carried to the axles of the wheels, the 
wheels to the track, thus closing the circuit 
upon the generator. 

We began placing poles, etc., on the 1st of 
September, and made our first trip on the 51h 
of September. From beginning till end not 
the slightest hitch occurred, running regu- 
lurly from 8 A. M. till 10.80 P. M., without 
stopping a minute. On many occasions, we 
carried from 225 to 250 people. On one end 
of the track we had a 200-feet curve to start, 
then a level of some 2,000 feet, with two 
curves of about 1,000 feet radius, then a 
grade of some 1,500 feet, gaining gradually 
to about six per cent. The rest of the road 
had a downward grade up to the terminus, 
which made it a disadvantage in starting. 
As above said, the distance was a mile, and 
the round trip never exceeded eight minutes; 
so, including starting and stopping, we made, 
for part of the way, at least thirty miles 
per hour. During the last five days of the 
fair, we carried 50,000 (fifty thousand) 
people. The consumption of coal, as given 
by Doty & Sons, who ran the engine, was on 
an average of 1,000 lbs. in ten hours. 

The next step was to South Bend, Ind., 
where we equipped four ordiuary street cars: 
one large open car, with a 10 horse-power 
motor, and the other three closed cars each 
with a 5 horse-power motor. The large car 
was run for the first time on Nov. 14, 1885, 
and was packed with humanity to its utmost 
capacity; everything worked like a charm. 
The plant consists at present of the follow- 
ing: A 50 horse-power water-wheel and two 
20 horse-power generators, and, as above 
stated, one 10 and three 5 horse-power 
motors. The track is laid with the ordinary 
flat rail; so in order to connect the rails to- 
gether, we placed copper plates, 3x12”, 
under the joints, and spiked the rails down 
upon the copper plates; this was done on 





both sides of the track, so there is no chance 
of breaking circuit As will be understood, 
the rails, in the present case, form again one 
part of the circuit; the other part consists of 
a copper wire, 14 inch diameter, suspended 
above the track, from cross-wires fastened 
to poles placed near the curbstone, and at a 
distance of about 100 feet apart. From the 
underside of this copper wire or conductor 
hangs a carriage, fastened to a flexible cable, 
passing to the inside of the car, where it is 
in connection with the switches, the motor, 
etc. This carriage travels along with the 
car, and makes a perfect contact. After the 
first trial, of Nov. 14th, the 5 horse-power 
motors were soon in place, and have worked 
admirably well. The tracks are never per- 
fectly clean, on account of constant traffic 
over the road; but since both rails are con- 
nected, and also all four of the wheels, it is 
almost impossible to break circuit between 
the motor and the rails. The cars have run 
right along, through mud and snow, and no 
trouble has been experienced with the 
circuit. 

On running the four cars at once, the gen- 
erators work perfectly, from 6 at morning 
till 11 P. M., requiring not the slightest at- 
tention, the brushes are set in the morning 
and are not touched afterward. Every car 
works independently, back or forward, with- 
out interfering with the others ; the division 
of the current leaves nothing to be desired. 
The only trouble we have encountered wiih 
the plant has been with some small mechani- 
cal details, such as link belts breaking, etc., 
these of course, being small matters, are 
easily perfected. The main point here was 
the electrical part, and this has proved to be 
au unqualified success; there is no wear to 
speak of on the generators, and the same 
can be said of the motors. The motors are 
placed under the cars, between the wheels, 
and connected to the axles ly means of link 
belting. At either end of the car is placed 
a dial-plate fastened to the dash-board, over 
one-half of this plate moves a handle direct- 
ing the motion of the car either forward 
or backward ; over the other half is another 
handle, by which the speed is regulated. 
When full current is turned on, the maxi- 
mum speed of 8 miles per hour is attained, 
and this speed cannot be surpassed. Six to 
8 miles per hour being the maximum specd 
allowed within the city limits on any ordi- 
nary tramway. 

The leugth of the present road is about 
24 miles, the other roads will be equipped as 
soon as the weather allows of the placing of 
the poles for the cro-s wires. 

On the 6th day of October, 1885, we en- 
tered into a con'ract with Mr. McCannico, 
President of the New Orleans Exposition, to 
run a train of cars in the grounds, with a 
carrying capacity of from 180 to 200 people. 
This road is similar to the one in Toronto, 
nearly a mile long, running from St. Charles 
street main entrance, along the Government 
Buildings, through the grounds, to the main 
building and Art Hall. 

All was ready for operation for the open- 
ing day, but on account of delay in obtain- 
ing steam power, we only began running 
regularly on the 14th of Decembcr. 

The generator is run by an engine 12x18, 
running 100 revolutions per minute ; the gen- 
erator is of 35 horse-power capacity ; the 
motor is placed in the center of an open car, 
only taking away the two middle seats, thus 
leaving the other seats for the public. Be- 
sides this, are two more large open cars. The 
car containing the motor is provided wiih a 
contact wheel pressing up against the under 
side of the overhead wire, as in the Toronto 
road. This train runs regular from 8 A. M. 
to 7 P. M., and has up to date proved a per- 
fect success. The maximum speed is 15 
miles per hour. 

The heaviest work we have done so far is 
in Minneapolis, Minn., and that during the 
winter months when snow and ice are faith- 
ful companions on the track ; whether invited 
or not, they are there, never fail. 

Before undertaking the job I was very 
much afraid that electricity would not be 
practicable in a climate where the ther. 
mometer rises seldom above the freezing 
point, for at least three months of the 





I 
year. All my fears, however, have been 
| removed in the past six weeks; we have as- 


cended the grade and turned the curves with 
at least as much facility as the steam dum- 
mies. On one occasion the steam dummy 
brought us down to the road where we had 
our electrical connections. The steam dummy 
got stuck with our motor car and a large 
open car, the latter about fifty feet long ; 
we dismissed the dummy, and as soon as we 
had current on we furrowed our way 
through the snow and had the track clear in 
a short time. This proves that we could do 
at least as much as the dummy. 

A brief description of the track will give 
an idea of the work done by the motor. 

Starting from Bridge square is a curve sixty 
feet radius; the road is then straight for 
ab. ut a mile, but rises and falls continually 
until 13th is reached, here is another curve of 
fifty feet radius to the right, one block fur- 
ther is a similar curve to the left, the rest of 
the road straight, but continually rising up 
to 24th street, the top of the hill; the steep- 
est grade is about fifteen hundred feet long, 
and six per cent. beyond this is a switch and 
the termini of our present elect:ical eq:ip- 
ment. 

The electrical plant consists at present of 
one 60 horse-power generator and a 50 horse- 
power motor. Our circuit consists of the 
rails for one side and an overhead wire, 3 10 
inch copper for the other side. 

In South Bend, we have water-power 
as the prime moior. We ran for the 
first time on New Year’s Eve, 1885, and con- 
tinued on New Year's Day. The water- 
wheel had no governor and we found it 
rather dangerous for the generator ; as the 
water-wheel had to be governed by hand, it 
was impossible to keep the speed anywhere 
near constant. It was decided to put a gov- 
ernor on before running regularly. Several 
trips, however, were made over the entire 
length of the road, giving en ire satisfaction. 
The weight of the motor is 3,500 lbs., and 
the total weight of motor-car or electric loco- 
motive is3 tons. The passenger cars in use 
here are similar to those on the New York 
Elevated. While the water-governor was 
being made a steam-engine with a 12x18 cyl- 
inder, 125 revolutions per minute, was used, 
and although too small for the purpose, very 
satisfactory work has been done. In some 
instances we had three to four inches of 
solid ice fon the track and broke our way 
through it without the least trouble; in a 
few days the water-power will be in shape to 
run regular, when we willrun on schedule 
time. 

Thus far we have demonstrated that elec- 
tric railroads can be operated anywhere 
where the steam motor can go, and that there 
is much in favor of electric motors in cold 
countries, is very evident ; there is no dan- 
ger of pumps freezing up, nor of brakes be- 
coming inuperative, no water-lanks are 
needed along the road, nor 1s there any coal 
to be taken ; in fact, there are thousands of 
advantages in the application of the electric 
locomotive on street and other railroads. 
Whencver water-power is obtainable, the 
economy need not be disputed, and even in 
the case where steam is to be used as a prime 
motor, there will be considerable economy. 

No cheaper nor better plant can be ex- 
pected to run light trains on suburban roads 
than the electric motor, as for instance in the 
Detroit road now in progress, connecting the 
latter city with Dearborn. A single train will 
be run with six large-sized street cars, the 
speed will be from 15 to 20 miles per hour ; 
the length of this road is nearly three miles, 
and will be in cperation in a few weeks. 

A similar road will be in operation early 
in the spring, in Appleton, Wis. ; in this 
case, however, six cars will be equipped with 
10 horse-power motors and run independent; 
the length of the road is about 8 miles ; the 
speed about 10 miles per hour. Water-power 
will be used to run the generators. 

The street railway in Montgomery, Ala., 
is now being equipped with our motors, 12 
cars in all, and will be ruaning within 30 
days. 

In all the above places we are using over- 
head conductors, which are no more of an 
obstruction than the ordinary telegraph and 


electric light wires, in fact much less, since 
the conductors are over the center of the 
reads ; so wherever wires are allowed for 
other purposes, they cannot be refused for 
the present purposes. I do not believe, how- 
ever, that overhead wires would be practicable 
in large cities where other wires have to be 
buried ; but in this case the electric conduc- 
tors can be placed under ground in conduits 
similar to those used for cable cars; this will 
be much more expensive than the overhead 
conductors, but it will be a permanent and 
practical fixture. 

I feel sorry that I have not found more 
time to prepare some figures with regard to 
tests of motors and general transmission, but 
the above is a resume from practical experi- 
ence and facts on the track instead of on 
paper. Iam a solid believer in the saying 
that experience is the best teacher, and to all 
the above I have attended personally from 
beginning to end, and am more than ever 
convinced that electrical transmission of 
power has ceased to be ephemeral but has 
become a real fact and a blessing to the 
world; all is ready, it has only to be applied 
judiciously and success isimminent. Thou- 
sands of horse-power are now running waste 
in our water falls which can be all utilized to 
advantage, in some cases running our tram- 
ways, in others our factorics, etc., giving at 
the same time light and cheer during the ab- 
sence of old Sol. 





GENTLEMEN :—With regard to the meas- 
uring of currents of high tension, I am un- 
able to get anything ready for the present 
worth while, and I hope that this want will 
be filled by some of our worthy confreres. 
I may say here, however, that for the every- - 
day practician, all there is needed is a good 
air and volt meter, direct reading. These 
instruments of different capacities can now 
be bought at reasonable prices. Duprezand 
Carpentier, of Paris, France, furnish a good 
instrument, and so Ayrton & Perry, of Lon 
don, England, and many others. No com- 
pany furnishing electric lights should be 
without a set of these instruments ; they will 
be found most useful in many cases. 

Respectfully yours, 
Cuas. J. VAN DEPOELE. 
si rs 
Electricity as an Illuminant. 


In the followiag brief review your com- 
mittee on ‘ Electricity as an Illuminant,” 
have thought it advisable to treat of the ad- 
vance in electric lighting as having been 
marked by periods of activity. The present 
uniform development indicates the near ap- 
proach of another period in the history of 
this new and great industry, when electric 
light will occupy the position now held by 
gas as an illuminant. The subject is one 
that engages universal public attentivn, 
owing to the extent and wide distribution of 
gas interests, and because of the possible 
effect the growth of electric lighting may 
have on the value of petroleum and natural 
gas in situ, as one of the future sources from 
which most illumination will be derived for 
use in the populous parts ef the country. 

In the conflict between electricity and gas 
as an illuminant, there is no point of advan- 
tage in favor of gas except its cheapness. 
But this advantage will every day diminish, 
while the superior healthfulness of electric 
light, and its greater safety against fire, and 
the ease with which it lends itself to decora- 
tion must force its acceptance by the public 
long before the equality of cost is reached. 

We have divided a short history of elec- 
tric light into five periods, which we will 
call by the following titles: 

ist. The period of Davy. 

2d. The period of Starr and Staite. 

8d. The period of the Alliance machine. 

4th. The period of the Paris Exposition. 

5th. The coming period. 

Each one of these four first epochs have 
been marked by some great and essential de- 
velopment in which electric lighting ap- 
proached much nearer to perfection. 


THE PERIOD OF DAVY. 


In 1813 Sir Humphrey Davy was engaged 
in establishing his fame in a series of bril- 
\ iant lectures at the Royal Institution. He 
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had decomposed the alkahes and had pro- 
duced sodium and potassium in their metal. 
lic state by means of the powerful current 
from a battery of 2,000 zinc-copper elements. 
With these cells he was the first to make the 
electric light. 

In his classical experiments he produced: 

1. The arc lightin air, and in the vacuum 
of an air pump. 

2. The incandescent light in air, and in the 
vacuum of an air pump. 

3. For these purposes he made use of 
small pencils and rods of carbon from vege- 
table fiber, and in the dense form of the 
diamond. 

4. He discovered that a point of rarefac- 
tion in different gases could be reached where 
the are would not pass, 

Schemes of electric lighting as early as 
this may naturally have floated in the heads 
of visionary inventors ; but if they ever ex- 
perimented in this direction the rapid polari- 
zation of Sir Humphrey's primitive batteries 
and the difficulty of keeping an air pump 
tight, would soon have dispelled their hopes. 
Gas too, had just been introduced into 
London with great eclat ; for we read of the 
vast illuminations made with it in honor of 
the crowned heads who visited that city 
after the fall of Napoleon I ; and so electric 
lighs was laid aside. 

From 1813, when Davy experimented with 
the electric light, until 1841, when Archereau 
and Deleuil used it to illuminate the Place 
de la Concorde in Paris, nothing seems to 
have been done to develop the necessary ma- 
chinery for its automatic working, those 
gentlemen being compelled to push the car- 
bons by hand, as they were consumed, 

In the meantime, Grove (1882) had in- 
vented his depolarizing battery, and Bunsen 
had modified it by substituting carbon for 
platinum ; and incidentally the latter had 
learned to make artificial carbon better 
adapted than wood charcoal for arc-lights. 

So bright a light as that produced by 
Deleuil with 100 Bunsen cells, and one 
so well adapted for fine effects could not 
fail to attract inventors. In the same year, 
another departure in electric lighting, 
incandescence of platinum and charcoal, or 
plumbago én vacuo, was made by an English- 
man named F. de Moleyns. 


THE PERIOD OF STARR AND STAITE. 


It was not, however, until 1845 that any 
serious a’ tempt was made to introduce small 
electric lamps into public use, when J. W. 
Starr, a native of Cincinnati, went to Eng- 
land with an incandescent electric lamp, 
having a carbon made to give light while in 
Torricellian vacuum, and over mercury. 
Here, with the assistance of Mr. George 
Peabo:ly, the banker, he intro:luced it, but 
soon after died. 

The next year a very ingenious English 
man named Staite took up the subject of 
electric lighting, in all departments, and in 
a short space of time produced excellent 
arc lamps, embodying many principles now, 
or recently, in use. He also patented an 
incandescent lamp in which the illuminating 
organ made use of was iridium, as superior 
to platinum. He also much perfected the 
carbon used in arc-lighting. 

The great difficulty in his way was the 
want of a cheap source of electricity, bat- 
teries being found too expensive. This defect 
prevented his success, 

Here the matter seemed to rest (if we ex- 
cept Archereau’s application of the Solenoid 
to are-lamps, in 1848) until the invention of 
the dynamo machine furnished the missing 
link to the chain, which had to be wrought 
before electric light could be commercially 
produced. 

It is, perhaps, well here to note that it is 
claimed by E de Changy, that he and M 
Jobard, of Brussels, in 1855, had made, but 
not operated, incandescent lamps, identical 
in form with lamps now in general use; but 
his claims are not substantiated, 

It may also be mentioned that simul'ane- 
ously with the invention of the dynamo- 
electric machine, a patent was taken out in 
England (by one Shepard) for a Belgian in- 
ventor named Nollet, presumably the same 
person as he who conceived the dynam? 





(now in operation) called after the company 
who manufactured it, the Alliance Machine, 
and which remarkable machine, when con- 
structed and improved by Van Malderen, 
first rendered electric lighting feasible. 

The perfect germs of this engine were, 
however, found buried in the small mag- 
neto-electric instruments of Pixii, Clarke and 
Page, which had been constructed almost 
immediately after Faraday announced his 
grand discovery of magnetic-electric in- 
duction. 

It is also necessary to recall that Elias and 
Stohrer, in 1844, King in 1816, Dujardin in 
1847, Henly in 1849, had already done a 
great deal to render the dynamo possible. 


THE PERIOD OF THE ALLIANCE MACHINE, 


The Alliance machine was originally in- 
tended to be used asa source of light by 
employing, for that purpose, the gases of 
water decomposed by its continuous cur. 
rents. This fallacy was soon abandoned, 
and the machine converted into an alternat- 
ing current, one to be applied to electric 
lighting. It was set at work in a light- 


house at Havre, where it is to-day (as one of 
your committee has seen) doing very good 
work, never having been out of order from 
the day it started in 1863. 

A host of able inventors then began to 
Among these 


develop the dynamo machine. 











' and Siemens (1867) constructed machines 


containing the principles of the inventions 
just referred to, but which were independent- 
ly discovered by them. 

Prof. Rowland, of Baltimore also, about 
this time (or even before) had devised ap- 
paratus containing leading principles. 

As your committee only propose to indi- 
cate the chief periods of development in the 
dynamo in its relation to electric light, we 
must here call especial attention to the ma- 
chine invented by Z. T. Gramme, of Paris, 
in 1869. 

Although this machine was entirely an 
original invention, it varied little frem that 
first described by Paccinotti in Jl Nuovo 
Cimento 1n 1863, still its simplicity and 
efficacy caused an entire revolution in the 
production of electric light. 

In the time which elapsed from the date 
of its invention to the Paris Exposition 
(1881) electric lighting became a business, 
but only by means of the arc light. 

However, the possession of so convenient 
a source of electric power as the dyaamo 
gave a great stimulus to inventors, and 
several again took up the subject of incan 
descent lighting. This new enterprise began 
in Russia, and in the course of a short time 
Messrs. Lodyguine, Ronn, & Bouleguine, of 
St. Petersburg, constructed and put in overa- 
tion, commercially, incandescent lamps with 
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we would call especial attention to one who 
was far in advance of his time, and antici- 
pator of many recent inventions: Hjorth, of 
Denmark, who in 1854 55 took out excellent 
patent-, in which the principle of augment- 
ing electric currents by the reaction of elec- 
tro magnets upon each other, was_ clearly 
described; as also the priociple of exciting 
the field-magnets by means of permanent 
ones, 

Werner Siemens, of Berlin, constructed 
his armature in 1856. 

Prof. Holmes, of England, made a ma- 
chine, which, when approved by Faraday, 
was used by the British government in an 
important lighthouse in 1856. 

In 1858 an unknown inventor (represented 
by J H. Johnson, of London) first suggested 
the auto-exciting principle, which after- 
wards was independently discovered and 
presented to the Royal Society by W. Sie- 
mens and Wheatstone. 

In 186) a new departure was made in the 
history of electric lighting, by Antonio Pac- 
cinotti, of Italy, who constructed continuous- 
current dynamo machines (which he also 
used as motors). In these most remarkable 
machines all the principles now employed 
are found. But it is worthy of notice, 
alihough attention has never yet been called 
to the fact, that the auto-exciting capacity of 
the field-magnets (above referred to) escaped 
the inventors’ observation; and also the 
action and reaction principle, first observed, 
we believe, by Fontaine, on accidentally 
coupling two Gramme machines together. 

Wilde (1863), Varley (1866), Wheatstone 





thin carbons, in cacwo, contained in glass 
globes cemented in various ways. 

Experiments had also been made with 
Geissler tubes by Messrs. Benoit who em- 
ployed them as a source of light for miners’ 
lamps. 

It is necessary here to recollect that the in- 
vention of the Geissler and the Sprengel 
mercury pumps; the elaborate and classic 
studies or Pflucker, Crookes, Gassiot, De la 
Rive, and others; and the perfection at- 
tained by Carre, Gaudoin, etc., in the manu- 
facture of electric light carbons, had paved 
the way jfor the successful invention of in- 
candescent and semi-incandescent lamps, and 
thus enabled Werduman, Jablochkoff, Swan, 
Edison, and many other inventors, to en- 
gage in their manufacture of and perfection; 
so that at the Paris Exposition, in 1881, it 
was possible to show lamps that have not 
undergone much change in form since that 
day. So much so, that capitalists became 
convinced that electric lighting had reached 
a point where they could invest in its de- 
velopment. 


THE PARIS EXPOSITION, 


This period is memorable for the wonder- 
ful impetus given to electric lighting and 
for the opportunity it afforded to investigate 
the claims and merits of rival inventors by a 
comparison of the extensive collec:ions of 
historic apparatus exhibited. Other exposi- 
tions, exclusively devoted to electric sub- 
jects, were he!d in London, Vienna, Munich, 
Philadelphia, and other places, and through 
their united influence electric lighting has 





impressed itself upon the business of the 
age, 
THE COMING PERIOD. 

Much has yet to be done by discovery, in- 
vention, and development before electric 
lighting will occupy the commanding posi- 
tion it will inevitably assume. In conclu- 
sion of this report your committee would call 
attention to the new fields which are to be 
explored and to the directions in which what 
we have is to be developed and perfected. 


CENTRAL STATIONS. 
The distribution of electric power from 


central points is going to be the future 
source of energy, for light and other pur- 
poses, in cities. These points will be in the 
coal, petroleum and gas districts, and in the 
neighborhood of large water powers. The 
power which will reach the cities will be 
stored at central stations or be transformed 
there for general distribution. Enormously 
expensive and cumbersome systems of dis- 
tribution will be abandoned, and currents of 
high potential must be safely transformed 
into currents of low potential at the door of 
the consumer, or, if not needed, be stored 
for future use. At present central stations 
employ their capital fruitfully only about six 
hours in twenty-four. This must be avoided 
by using the plant when light is not wanted, 
in storing and distributing currents of differ- 
ent potentials to local transforming centers 
of consumption by means of more than one 
system of radial conductors. 


TRANSFORMATION OF FUEL DIRECT INTO 
ELECTRIC LIGHT. 


The greatest problem that can now occupy 
the mind of the electrician is the generation 
of electricity directly by decomposition of 
the hydro-carbons, etc., without the inter- 
vention of the dynamo. The solution of this 
problem will simplify the production at the 
coal fields, etc., and the discovery will re- 
ward the one who makes it with untold 
wealth and honor. 

There is an immense field for activity in 
perfecting and applying thermo-piles, ac- 
cumulators, potential transformers, Geissler 
tubes, incandescent lamps, arc lamps, semi- 
incandescent lamps, meters, gas-engines, etc., 
to electric-light purposes. 

The engineer who applies himself to these 
subjects has a mine of wealth before him. 
Let him remember that electric lighting as a 
business did not exist ten years ago, and let 
him also recollect that gas lighting is the 
largest manufacturing industry in the world, 
and that electric light will be welcomed in 
every place wherever gas has poisoned and 
blinded with its fume and flicker.—Orro C. 
Moses, before the National EH'ectric Light 


Association, Baltimore. 
———__ apo 


The Lathrop Battery. 

The two figures shown herewith represent 
the ‘‘Lathrop Primary Galvanic Battery,” 
manufactured by the United States Electrical 
Company, of this city. In Fig. 1 is shown 
a sectional view of the battery ; Fig. 2 shows 
the zinc, the screw form of which isa new 
feature, thus giving a very large surface to 
the action of the acid. These zincs are self- 
amalgamating. A little mercury dropped in 
the pocket at the top, will follow the thread of 
the screw, keeping the whole zinc bright and 
lasting. This company report a recent test 
in incandescent lighting, in which 24 jars, 6 
inches wide, 9} long, and 8 high, maintained 
four 16 candle-power lamps for 62} hours on 
one charge, beiug equal to 250 hours on one 
16 candle-power lamp. 


———- +>e ——_ 

..-. The following gentlemen have been 
elected directors for the Poughkeepsie Dis- 
trict Telegraph Company, for the ensuing 
year: F. H. Skeel, A. V. Wiltsie, H. 8. 
Acker, E. H. Cook and John M. Pollock. 
At a subsequent meeting of the directors, 
these gentlemen were elected officers: Presi- 
dent, F. H. Skeel; vice-president, Arthur 
V. Wiltsie; secretary, H. 8. Acker; treas- 
urer, John M. Pollock. In the mes-enger 
department 5,577 calls were answered from 
April 1, 1815, to February 17, 1886; and 
7,870 telegrams were handled from May 
14, 1885, to February 17, 1886. A semi- 
annual dividend of 1} per cent. on the capi- 
tal stock of the company was declared. 
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A remarkable explosion which occurred in 
Germany, shows the force possessed by dust. 
A sack of flour falling down stairs, opened 
and scattered the con ents in acloud through 
the lower room, where a burning gas flame 
set fire to the dust, causing an explosion 
which lifted part of the roof of the mill and 
broke almost all the windows. This explo- 
sion would not have occurred had the incan- 
descent electric lamp been in use instead of 
the hazardous gas flame. 





Mr Wm. D. Sargent, general manager of 
the New York and New Jersey Telephone 
Company, leaves this week for Nassau, Ber- 
muda Islands, where he will remain for a 
month or more, safely ‘‘insulated” from 
telephone calls, underground commissions 
and maximum rate legislation. His numer- 
ous friends will be glad to learn of his return 
in perfect healih thirty days hence. Mr. 
Sargent is probably the ablest all-round 
telephone manager in this country; person- 
ally popular, he possesses the rare combina- 
tion of splendid business abilities and expert 
electrical information, and the Review 


wishes him abundant success in the endeavor 
to regain the health and vigor that his un- 
ceasing labors in this field have impared. 


Dr. C. H. Haskins, the well-known elec- 
trician and president of the Wisconsin Tele- 
phone Company, has been confined to 
a sick bed at the hotel Normandie, this city, 
for a number of weeks. His affliction, rheu- 
matism, has been quite severe, and it was 
not until Jast Saturday that he was able to 
leave for his home. The Doctor received 
many calls and courtesies from his New 
York friends while in the city, many of 
whom, regretting bis illness, yet claimed that 
otherwise his genial presence in New York 
would not have continued so long. This 
argument it is difficult to bave appreci- 
ated by a sufferer from rheumatism ; how- 
ever, we hope Dr. Haskins will visit us soon 
again, remain longer and enjoy the best of 
health. 





Commissioner of Patents Montgomery in 
his annual report renews the recommenda- 
tion of his predecessor that additional room 
be provided for the Patent Office. He says 
that every room in the Interior Department 
building could be advantageously used by 
the Patent Office. Attention is directed to 
the faulty sanitary arrangement of the build- 
ing. A laboratory is an imperative necessity 
of the office for the testing of electrical ap- 
paratus, and a suitable location could be 
found within the court-yard of the building 
The commissioner says the examining corps 
is wholly insufficient to perform its im- 
pertant duties and an increase of the number 
of employes is recommended, as well as a 
general increase in the other divisions The 
allowances for salaries of assistant examiners 
are said to be inadequate, It also recom- 
mended that the salary of the assistant com- 
missioner be increased from $3,000 to $3,500 
per annum. 





The decision of the Supreme Court of In. 
diana, holding that the State has the power 
to fix maximum rates for rental of tele- 
phones, which we publish elsewhere, was an 
unexpected and serious blow to the telephone 
interests of the country. There is no dis- 
guising this fact, acd if this to be 
accepted as the law of the land governing 
the operation of inventions that issue from 
the patent office, properly signed and sealed, 
inventive effort has received, if not a 
death blow, a most disastrous and dis 
couraging repulse. We do not believe the 
law will stand when carried to the highest 
courts, but meanwhile its obnoxious features 
will continue to cripple one of the leading 
electrical interests. The court in its deci- 
sion apparently negatives the justice of the 
law, but nevertheless is able to satisfy itself 
that it is constitutional. We would advise 
all our telephoue friends to carefully read 
the opinion, that they may acquaint them- 
selves with this new phase of the telephone 
business, and know what they must combat 
in the future. 


is 








A PROBLEM IN NATURAL 
PHILOSOPHY. 

The question is ofien asked why the fila- 
ment of an incandescent lamp looks, when 
white-hot, so much larger than when cold. 
It might be said that the filament or thread 
or wire of carbon expands when heated, and 
consequen'ly looks larger because it is really 
of greater size. Now, the expansion of car- 
bon is very slight, and would not account at 
all for the apparent increase in size. If, 
however, we examine the white-hot filament 
through a piece of glass covered with smoke 
or steamy vapor, it appears no larger than 
when cold. When some of the rerve ends 
of the retina of the eye are excited by light, 
the excitement extends to some degree to 
the neighboring nerves. Thus a narrow 
white-hot wire affects, especially from a dis- 
tance, more nerve fibers of the retina than 
really receive the rays of light, and the sensa- 
tion received is that of a large wire. This 
phenomenon is called irradiation. The 
moon, when partly full, appears larger than 
the part which is dark. A certain degree 
of accuraey, in judging of the candle-power 
of a lamp, can be attained by practice in 
nolicing the varying apparent size of the 
filament when at different heats, and conse- 





quently at different candle-powers. 





WANTED—AWN ELECTRIC CAR- 
BRAKE. 


The accident which befel a freight train 
of sixty cars at St. Louis, on Friday of. last 


| week, and by which a $20,000 loss resulted, 


is but one in a long list of mishaps of a 
similar nature which have at last had the 
effect of opening the eyes of railway mana- 
gers to the necessity for modern brakes. 
One naturally enough wonders when he 
reads of such accidents, why the railroad 
companies have not long since adopted auto- 
matic brakes, which would do so much to 
prevent their continued recurrence. But the 
fact is, as any railroad man will tell you, 
the automatic brake of to-day which renders 
passenger travel comparatively safe, is alto- 
gether too expensive for the fitting of freight 
trgins. It is true that, regardless of expense, 
some of the more wealthy railroads are now 
considering the advisability of exchanging 
the old-style hand-brakes now on their freight- 
cars, for the automatic type, and that other 
roads have signified a similar intention as 
soon as the relative merits and economy of 
the various descriptions of brakes now in 
use shall have been ascertained. 

Indeed so important has this matter be 
come that the Master Car Builders’ Associa- 
tion have announced their intention of in 
stituling a public trial of freight-car brakes 
at Burlington, Iowa, in July next and 
another and final one in April, 1887. In 
other words, immense sums of money are 
soon to be expended in brakes for freight 
cars. 

Here is a chance for an ingenious and 
enterprising electrician! The only auto- 
matic brakes now in the market which are in 
any way fitted for the service required, are 
expensive ; so expensive that it is hard to 
understand how the railroads and transporta- 
tion lines can afford to fit every freight train 
with them; though it must be confessed 
there is reason to believe it will amply repay 
them in the long run. But the best brake 
for the moncy is sure to be the one decided 
upon at the coming tests, and the one to be 
recommended to the railroads of the conntry 
for adoption by the Master Car Builders’ 
Association. 

An automatic brake is a necessity, but, as 
to this freight-car service, a continuous 
brake is not. Indeed, in such accidents as 
that at St. Louis last week, most descrip- 
tions of the continuous brakes would have 
been little better than useless after the train 
broke in two—which was the cause of the 
mishap. Hence, it may be laid down asa 
valuable hint to the electrician that it is an 
indiv dual brake which is most needed. As 
a further hint we might suggest—though no 
doubt he may discover stil! a better device— 
that the new electric brake which we hope 
soon to see appear from some quarter, should 
be automatically set by the sudden slowing 
up of the locomotive, and the consequent 
bumping of the cars the one against the 
other. In this case there would be no neces- 
sity for a continuous wire joining all the cars 
of a train, and hence in such a case as that 
at St. Louis, where there was an engine in 
front of the train and another behind it, a 
train broken in two would be just as con- 
trollable as one that was yet complete and 
intact. 

If a cheap brake could be devised which 
would go into operation by the pressing 
together of the buffers of the cars and re- 
lease the shoes on the axles when the buffers 
were again released from the pressure, the 
thing would be accomplished. 

Nothing can work as quickly as electricity 
save thought itself, and no other form of 
brake could, therefore, hope to prove a rival 
to an electric one prov ded the electric brake 
was not more costly for the efficiency ren- 
dered. 

Hence we say again: Now is the time for 
an enterprising electrician to let himself out, 
and should he be in need of any details as 
to the coming trials, or of the qualities of 
the automatic brakes now in use and those 
most needed in that which the whole railway 
world is awaiting the appearance of the ELEc- 
TRICAL REvViIEw stands ready and willing to 
furnish him with the information. 





BOSTON ELECTRICAL NEWS. 


The Ball Electric Light Company have 
just shipped a twenty light (arc) plant for 
the Tamarack Company copper mine, Lake 
Superior. 


Not long ago Hill, Clark & Co. furnished 
a Payne automatic cut-off engine to furnish 
power for a Thomson-Houston arc light 
plant in South America. The engine gave 
good satisfaction, and now the same firm 
have an order for another Payne engine to 
be sent abroad. It will be used with one of 
the Thomson-Houston plants which is 
being installed in Italy. 





A car for the “low” style of the Enos 
Elevated Railroad system is nearly ready for 
shipment at the shop of Chas. Kibby, 
Chelsea, Mass. It is expected that the car, 
which is full size, will be taken to New 
York for exhibition. 





The storm has caused some delay for the 
telegraph companies. In a number of 
places in the suburbs of Bos‘on the poles 
were blown down into the streets. 





Mr. Upton, of the Jarvis Engineering Com- 
pany, intends to take a short trip Suuth. 





The Shipman Steam Engine Company will 
soon put on the market a high-speed auto- 
matic engine designed especially for electric 
lighting. The engine will have a rated 
capacity of two horse-power. The com- 
pany have running in their show room a 
fifteen light incandescent machine. 





The Schaefer Electric Light Company are 
building a new style of Siemens wound dy- 
namos for incandescent lighting. The fila- 
ments of carbon for the lamps are prepared 
in a new and ingenious way which gives 
high efficiency with lasting qualities. 

A dynamo on an entirely new principle, 
which the inventor claims has passed the 
experimental stage, will soon be ready for 
exhibition. It is expectd that from five to 
seven 2,000 candle-power arc lights will be 
run per horse-power. 

Prof. Chas. R. Cross, of the Institute of 
Technology, has computed for proper size 
of conductor for a transatlantic telephone 
cable. The copper conductor should be not 
less than six inches in diameter, and the 
insulating covering of the least electrostatic 
capacity should be two feet thick. 

It would appear, from the large number of 
persons interested in this city in electrical 
matters, that there ought to be little diffi- 
culty in forming an electrical society. _Lec- 
tures, discussions, exhibition and explana- 
tion of new inventions and discoveries would 
be entertaining and instructive. A reading- 
room supplied with electrical papers and 
reference books would be of great value. 

For the past few years attention has been 
paid to the perfecting of systems of electric 
lighting for large installations, The sub- 
ject of plants of from five to ten incandes- 
cent lights has been very generally over- 
looked in the attempts to meet the wants of 
large consumers. The field, however, for 
plants of small size in large, and in the 
future small factories, houses, etc., will 
adopt the incandescent light. 





It is now eight years since the subject of 
elevated railroad was brought prominently 
to the attention of the people of Boston by 
the petition of a number of capitalists for a 
charter for an elevated railroad. The move- 
ment was begun by Chas. E. Powers, president 
of the Middlesex Horse Railroad Company, 
From the experience obtained in New York 
city, Mr. Powers saw that the horse railroad 
companies would be benefited by an elevated 
or quick transit system; for the surface 
roads would obtain a large increase in the 
number of passengers carried short dis- 
tances, and the short distance travel is ex- 
ceedingly profitable. The surface roads in 
the year above mentioned carried about 
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50,000,000 passengers. Each year since 
there has been a petition before the General 
Court for an elevated railroad charter, and 
the number of passengers carried has in- 
creased till it is now in the neighborhood of 
100,000,000 per year. In spite of the fact 
that the horse railroads are under the control 
of the railroad commissioners and city 
police, blockades occur almost daily, and it 
is no uncommon thing for a car to go balf a 
mile in a quarter of an hour in some of the 
more crowded portions of the city. Public 
sentiment is strongly in favor of quicker 
transit and would look favorably on two 
systems, overhead and surface systems 
operated by electricity. Cable roads are not 
in favor with the public, and are looked 
upon with suspicion by capitalists. The 
press, which was strongly opposed to any 
change in the methods of transit, are now 
outspoken in their demand for better facili- 
ties. The president of the South Boston 
Horse Railroad Company is emphatic in his 
statement of the objection to the success of 
a cable road in Boston, and is desirous of a 
test of the practicability of electricity asa 
motive power for the street cars. It is 
probable that something will be done this 
summer in this direction. So many of the 
objections to elevated steam railroads are 
avoided by the use of electric motors, that 
electricity will be the only power used by a 
eompany obtaining a charter from the State 
Legislature. 
Boston, March 38. 





MR. EDISON ON THE INDIANA 
TELEPHONE DECISION. 

Mr. Thomas A. Edision, in speaking of 
the decision of the Indiana Supreme Court 
affirming the constitutionality of the act 
fixing telephone rates, gives the following 
pertinent points in opposition to such legis- 
lation : 

‘*If that doctrine is to be followed, the 
Patent Office might as well be shut up, for 
inventors will not go to the trouble in pro- 
curing patents backed up by capital Such 
a doctrine is fatal to patents and progress. 
It has proved soin England. In that coun- 
try an act of Parliament was passed not only 
fixing the rates, but providing for the pur- 
chase of electric-light plants by municipali- 
ties at their value without any consideration 
of the good will. The consequence is that 
the development of the electric hght in Eng- 
land has been stopped—nothing has been 
done with it since. It is very hard to rai e 
capital for an invention, and it would be 
hopeless to attempt to do so if the Legis. 
lature steps in and fixes the compensation 
for the use of the patent. Inventors may as 
well refrain from getting patents. 

‘As I understand the patent laws, a 
patent right is a compact between the people 
of the United States and the inventor that if 
he will produce something new and useful 
they will give him a monopoly of it for sev- 
enteen years, and then that they are to have it 
for all time. So it is with the telephone. If 
people do not want to pay for the telephone, 
they peed not use it. That Indiana law 
must be unconstitutional, and I believe will 
be so declared by the U. S Supreme Court. 
If the Legislature can fix telephone rates at 
$3, why not at 10 cents? Where is the 
limit? I know it is claimed ttat, as a tele- 
phone company is organized by permission 
of the State, the State has a right to say 
what shall be charged for telephone service. 
If this be so, why can’t the Legislature say 
how much a milling corporation shall charge 
per barrel for flour? The corporation exists 
under a State charter. And so with regard 
to cloths made by a corporation.” 








As soon as electricity is utilized as a cooking 
power, we can have our meals ‘‘ charged.” 





The former offices of the Western Electric 
Light Company, at 109 Court street, Boston, 
have been leased by the Chemical Electric 
Light and Power Company to be used as their 
factory. This company will occupy at once, 
with facilities for five thousand gallons of the 
Volta-Pavia solution per week. The Western 
Electric Company, of this city and Chicago, 
will represent the Chemical Company. 





ELECTRICAL PROGRESS. 


Edi'‘ors Electrical Review : 


The beginning of the present century 
marked the commencement of an era of im- 
portant experimental result: Ampere de- 
fined magnetism and electricity, in explana- 
tion of the fact that a current passed through 
a wire deflected a magnetic needle ; the con- 
struction of the electro-magnet soon fol- 
lowed, and at last Prof. Faraday, one of the 
most noted physicists of our time, devoted the 
last years of his life to the elucidation of 
electrical phenomena, resulting in their prae- 
tical application to the uses of man, to which 
Doctor Ohm’s learaed demonstration of elec- 
trical law very sensibly contributes. 

Inventors of new batteries, ingenious ma- 
chinery for generating the force, and with 
schemes of what was then considered the most 
ridiculously utopian characier, were as thick 
as leaves in Valambrosa ; the most ultra of all 
the ideas promulgated by these inventive 
geniuses being an electric telegraph and an 
electric light. Utopian then, important fac- 
tors now, in the every day life of civilized 
communities. 

It is not my intention in these letters to 
follow the numerous applications of elec- 
tricity through its manifold ramifications in 
the aris and sciences, however congenial to 
my tastes such an enterprise might be, but it 
may not be uninteresting before proceeding 
to a discussion of electric hghting, to glance, 
if nothing more, at some of the: other lead- 
ing applications of electrical phenomena: 

First in order then, and nearly coincident 
in date with the early demonstrations of the 
electric force as a luminant, is the electric 
clegraph. Wheatstone’s needle instrument in 
“England, and Morse’s sound instruments in 
America, were patented in the year 1837, 
and since that time the work of improve- 
ment in wire, batteries, and instruments, bas 
never ceased ; new industries have been 
called into being to supply the paraphernalia 
of electrical operation; submarine teleg- 
raphy has sprung into life spanning the 
ocean with arterial ways through which pul- 
sate messages of weal or woe, potential fac. 
tors in our intellectual and business growth. 

Tn mechanics the electro-motor threatens to 
displace horse-power in the movement of 
our tram cars, and engineers are a ticipating 
adate, not by any means remote, when elec- 
tricity will supersede steam, both in naviga- 
tion, where the coal-bunks occupy a large 
percentage of avai'able area, and on land in 
situations where fuel is inaccessible or dear. 

In the domain of philosophic research the 
functions of applied electricity are as won- 
derful as they are varied. The profession of 
medicine claims it as a curative agent, and 
by the aid of the electric light, ingeniously 
manipulated, the most astounding results 
have been obtained from the illumination of 
the interior living humau body in aid of 
the diagnosis of diseases; by the use of 
electricity, the operation of signal bells and 
other arrangements of a cognate character. 

Railway engineers have been enabled to 
sensibly lessen the percentage of accident, 
and to greatly facilitate the movement of 
trains; and lastly in this rapid review of out- 
lying fields comes the telephone. 

There is something weird, and at the same 
time esthetically satisfactory, listening 
through the telephone to the voice of a 
friend one hundred miles distant, recogniz- 
ing the inflections of voice, and mannerisms 
of speech, and to realize his individuality as 
if present in propria persona. 

In the busy marts of commerce the tele- 
phone bas become by habit a necessity, but 
in the outlying districts of this country, in 
the fastnesses of the Rocky Mountaios, on 
the plains connecting isolated communities, 
the telephone has an appreciable value, 
which the denizens of our cities can hardly 
be expected to understand. 

By its aid the vicissitudes of mountain 
mining have been greatly ameliorated, and 
the profitable management of extensive 
herds of cattle grazing on the western plains 
rendered possible. 

Equal however, if not surpassing in inter- 
est all that I have said respecting the benefi- 
cent applications of the electric force, is the 


discovery of the incandescent electric light, 
the only perfect luminary known to science, 
perfect in its color, in its diffusiveness, in its 
intensity, in its grateful softness to the wear- 
ied eye, in its absolute capability of regula- 
tion, in the non-creation of noxious gases, 
and its non-interference with a wholesome 
atmosphere, in its comparative cheapness of 
production, and its adaptability to all known 
conditions of interior lighting. 

The realization of these conditions, surely 
entitles me to speak of the incandescent 
light as a valuable boon to humanity, and to 
say of the men, who have scorned delights, 
and lived laborious days in diligent and un- 
wearying quest of a perfect light, many of 
them gone before, without the joy of ulti- 
mate triumph, that they are indeed benefac- 
tors of their race, and deserve the grateful 
appreciation of mankind. 


A. C. N. Howarp. 
Salt Lake City, Utab. 





A SPECIMEN OF ENGLISH GALL. 


The interesting correspondence published 
below, will explain itself. We doubt very 
much if the English firm will secure orders 
from this country for iron poles or any other 
kind of poles by following the line of 
policy which requires ‘‘concluding a con- 
tract for £50,090 or £100,000,” before the 
purchaser knows what he is buying. This 
method may be ‘“‘ English, you know,” but 
it certainly would not indicate common 
sense on the part of the purchaser to accede 
to it. 

The correspondence reaches us accom- 
panied by the following pointed letter from 
Mr. James R. Beard, secretary of the Central 
and South American Telegraph Company, 
of 37 and 3) Wall street, this city: 


Editors Electrical Review : 


ABOUT MEUCCI, THE ITALIAN 
TELEPHONE INVENTOR. 


In his address at New Orlcans in the case 
of the American Bell Telephone Company 
et al. rs, the National Improved Telephone 
Company e¢ al. in the United States Circuit 
Court, Mr. J. R. Storrow, of Voston, gave 
the following interesting account of Meucci 
and his work: 

‘*Meucci, an Italian, who has lived for 
thirty-five years in New York, is set up asa 
prior inventor. He alleges that he invented 
a speaking telephone in 1849, at Havana, and 
improved it afterwards, and, in 1872, filed 
for it a caveat, which is produced, but never 
patented it because he was too poor. He 
pretends to support this by a statement that 
he made a description of it in a newspaper 
in 1860, fixing the time when the publication 
took place by the sailing of a friend of his 
to Italy, the exact date of which we have 
found by the passenger list. But he says 
that he has lost the paper aud can find no 
copy of it. He further supports his story 
(and this is the only thing he has except 
from memory, for he says that every instru- 
ment has been lost) by a memorandum book 
with dates which begin in May, 1862; an 
alleged translation of it is produced, but the 
original is not here. 

* The facts about him are, that Le made a 
string telephone, using a wire instead of a 
string; that he got the silly notion of an 
ignorant man that by electrifying the wire 
or the operator he could get better results; 
and his caveat exactly describes that appara- 
tus and nothing more. According to his 
story, he had perfect magneto tclephones six 
or seven years before he filed his caveat. 
The correspondence between himself and his 
solicitor, produced by the solicitor on cross- 
examination in a deposition which the 
Meucci people have recently taken in New 
York, shows that the caveat does exactly de- 





Thinking you might like something inter- 
esting in the telegraphic line, I inclose you 


copy of acorrespondence with a telegraph) 


supply firm of London—Messrs. Bayliss, 
Jones & Bayliss. I think you will agree 
with me that for pertness their reply to my 
inquiry ‘‘ tukes the cake.” Just imagine a 
live American company giving an order for 
£50,000 o1 £100,000 worth of iron poles, 
without first obtaining specification and par- 
ticulars. I don’t think such a company 
exists outside of Sharpe’s Broadway railroad 
corporation, do you? 
Yours truly, 
Jas. R. BEARD. 


The correspondence appears below. The 
italics iu the letter from the English firm we 
give tocall attention to the fact that parties 
interested in purchases of this kind must 
‘‘conclude the contract,” before they know 
what they are to receive: | 


Central and South American 
Telegraph Co. 
New York, January 28, 1886. 


| 

Messrs. Bayiss, Jones & Baytiss, 3 | 
Crooked Lane, London—Gentlemen: We 
learn, through the columns of the Zlecfrician 
of January 15th, that your firm has recently 
been awarded a large contract for iron tele- 
graph poles for the. Indian Telegraph De- 
partment. 

Will you kindly give us the particulars of 
this iron pole, length, weight, breaking 
strain, price per pole complete, F. O. B. in 
London? Also, the number of wires it can 
carry. If convenient, please supply us with 
a drawing of this or any other iron telegraph 
pole capable of carrying from one to three 
No. 8 wires. 

Very respectfully, 
(Signed) Jas. R. Bearp, 
Secretary. 


139 and 141, Cannon St., London, E. C., ) 
February 11th, 1886. ‘ 


J. R. Bearp, Secretary Central & South 
American Telegraph Co., 37 & 39, Wall 
Street, New York—Dear Sir: We are bon- 
ored with your courteous, valued, and con- 
siderate letter of the 28th ult., reccived here 
on the 8th instant, and in reply beg to say, 
that on your concluding a contract with us for 
£50,000 or £100,000 for iron telegraph poles 
(the same as we have contracted to supply 
to the India State Government), and opening 
credit with our bankers—the Bank of Eng- 
land—it will afford us the greatest pleasure, 
not vag, to give you ‘‘ particulars of these 
poles, length, weight-hreaking strain, etc., 
etc.,” but, also a carefully prepared model, 
w ith details comprising every particular. 


Yours, faithfully, 
[Signed] Bayuiss, Jones & Bay.iss, 








scribe all of Meucci’s ideas; that it was re- 
vised, amended and approved by Meucci in 
writing at the time; and that he took a 
caveat and not a patent because he had not 
made the invention, but had only got a 
crude idea, never fully worked out to prac- 
tice, even with regard to the string tele- 
phone. He alleges that he was too poor to 
take a patent from 1858 to 1876; but during 
that same period he took out more than 
twenty-five patents, applications and caveats 
for various inventions. He had behind him 
some capitalist who furnished more than 
$125,000 to put in practice some inventions 
which he had made in paper-making and in 
candle-making; all of which finally failed. 
But any of them would quickly enough have 
furnished means for a speaking telephone, 
and they all testify that he never mentioned 
such a subject to them. The Italian news- 
paper of the period in which he says he 
published his description has been found, 
and there is no such description there. Ata 
later period, when he said that he had his 
most perfect instrument, he did write a pub- 
lication in a newspaper, and that the com- 
plainants have found and put in evidence, 
and it describes a string telephone, and says 
that speech is to be transmitied by holding 
the wire in thetecth. Finally, the memoran- , 
dum book has proved to be a piece of bare- 
faced forgery. It is an old mercantile book, 
with some leaves torn out and some of the 
mercantile writing remaining in it. The 
lettering on the back of the book and the re- 
maining writing inside show it to have been 
a book belonging to the firm of Rider & 
Clark, Rider being one of the capitalists who 
was connected with Meucci inthe way of 
furnishing means for ten or twenty years 
after 1858. The mercantile writing in the 
book relates to the business of the firm by 
name, and is in the handwriting of Mr. 
Clark. The entries by Meucci purport to 
begin and are dated in the spring of 1862. 
The firm of Rider & Clark did not exist 
until January, 1863, and was not dissolved 


until 1866. It is certain, therefore, that 
Meucci never had that book before 1863, and 
doubtless never until long after the firm was 
dissolved and the book became useless to 
them; and yet he produces it with ent. ies of 
1862. [At this point Mr. Beckwith stated to 
the court that the defense should not rely on 
the Meucci story.”] 
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«*» The telephone company of Pittsburgh 
has decided to establish a branch exchange 
in the East End. 


,*, The American National Telephone 
Company, of New York city, has been incor- 
porated ; capital stock, $5,000,000. The in- 
corporators are Theo, Clarkson, Wm. H. 
Clarkson and Albert M. Bigelow. 


«*» A number of telephones have been 
ordered by the New Orleans Department of 
Public Works for the exclusive use of the 
department. The effect of this will be a 
prompt attention to a number of complaints, 
that have heretofore required special mes- 
senger service and great loss of time. 


«*, The American Cushman Telephone 
Company, capital stock $500,000, has been 
incorporated by Chas. N. Bolden, Geo. W. 
Hotchkiss and Charles D. F. Smith, of 
Chicago. Object: To manufacture, use, 
sell, lease and otherwise dispose of tele- 
phone and telegraph instruments and ap- 
paratus. 


«*» In his annual report Commissioner 
Montgomery directs the attention of Con- 
gress to the fact that there is at present no 
statute empowering or directing the A’ tor- 
ney-General to institute proceedings in the 
name of the United States, or otherwise to 
cancel or annul a patent which may have 
been fraudulently obtained or unwisely or 
inaivertently granted. 


,*, The Cincinnati Council Committee on 
telegraphs and telephones held a mecting last 
week, at which were present representatives 
of the underwriters, telegraph and telephone 
companies. A report was made by the sub- 
committee in which they gave a detailed ac- 
count of the progress of the movement in 
other cities to secure the burial of all electric 
wires. A general discussion ensued. The 
underwriters warmly supported the project, 
and the telepbone and telegraph representa- 
tives stated they would gladly support the 
project if a practical method could be found 
for laying the wires underground. The 
matter was finally referred back to the sub- 
committee with instructions to draft an 
ordinance and report to the next meeting. 


«*» The new Indiana law has been in force 
now about seven months, and as there are 
about 1,000 subscribers to the city ex- 
change, who have paid an excess of $2 
a month, the company, if they carry out 
that agreement, and it is understood that 
they will, will owe about $14,000 to the 
subscribers, under the recent decision of the 
Supreme Court. So far, only one subscriber, 
a saloon-keeper, bas made a demand, and 
that only informally, upon the company, for 
a return of the rental in excess of $3.00 per 
month, which he has paid since the law went 
into effect. All these matters will be ar- 
ranged in due time, and he thinks it will be 
necessary for a settlement to be made with 
each subscriber, as the collections on toll 
lines bave not been made since then, only 
by due-bills. 


,*s The report that Edison's house and la- 
boratory were cast away and lost on their 
ocean voyage to Florida is unfounded. It 
originated with Edison, who, feeling playful 
in view of his approaching marriage, tele- 
graphed last week to Gilliland, his partner in 
Florida schemes : ‘‘All our things have gone 
down. Schooner stove up this side Hatteras, 
Captain and crew safe.” Gilliland. some- 
what agitated, reported the disaster to the 
newspapers. Edison corrected him when 
they met next morning: “ Why, Gill, there 
hasn’t been any wreck. You misunderstood 


me. I only said our things had gone— 


down South, I meant -Captain and crew 
are safe, of course ; schooner stove up—cer- 
tainly it was; they would have frozen to 





death without one up this weather.” Then 
they all had oysters at Gill’s expense. 


«*» A Chicago dispatch says : “‘ Aldermen 
Burnham and Briggs, together with Council- 
men Miller, Lowe and Fanning and Daniel 
F. Hayden, Clerk of the Common Council 
of Providence, R. I., have been in Chicago 
fer the last two days examining the under- 
ground system of wires, with a view of 
adopting it in Providence. Monday they 
were in charge of Mayor Harrison, who 
showed them the elaborate system of city 
wires, and yesterday Chairman Miller and 
Mr. Hayden, in company with the represent- 
ative of the Dorsett Underground Company, 
the patentees of the underground system, 
were given an opportunity to examine tele- 
graph, electric light and telephone wires in 
one conduit, as operated under the Dorsett 
patent by the Chicago Conduit Company. 
The committee expressed themselves as being 
very well satisfied with the system used by 
the City of Chicago, where more than 1,700 
miles of wire are in use under ground. 
They left last night for Washington to 
examine the underground system in that city. 


«", It would be one of the best blessings 
that electricity has brought to bhumunity, 
says a Boston exchange, if a lighthouse like 
Minot’s Ledge, off the entrance to Boston 
Harbor, could be connected with the shore 
by a telephone cable. The experiment has 
been tried in England, and for eight month. 
communication over a ten-mile cable has 
been successfully carried on. Ifa line ran 
to Minot's Ledge, it would be a great boon 
to mariners and merchants, for the passing 
of vessels in fair weather and in storm could 
be noted, ships, after they had left port, 
could be signaled, if necessary, and when 
incoming they could signal messages to the 
merchants, so that preparations to receive 
the cargo, etc., would be made in ‘advance. 
In a storm the telephonic communication 
might prove of inestimable value to property 
and lives. Here is a chance for Mr. Long to 
obtain an appropriation and have the experi- 
ment tried on Minot’s Ledge, that lighthouse 
being within his district. If successful in 
England, why not here ? 

acccsniacglaamiie 

The Statement of the President of the 
Missouri & Kansas Telephone Co. 

To the Stockholders of the Missouri & Kansas 

Telephone Co. : 

We submit herewith the trial balance of our 
treasurer, C. D. Crandall, for the year 1885, 
and I take the following figures for your 
information : 

On Jan. 1, 1886, we had 3026 subscribers. 

On Jan. 1, 1885, we had 2559 “i 





Making onincrease of 467 = 
Or a gain of about 18 per cent. 

The company was incorporated August 24, 
1882, and commenced business October 1, 
1882. The earnings for the three remaining 
months of 1882 were $10,026.17. The net 
earnings for the year 1883 were $28,604.83 
and for the year 1884 they were $47,741.40, 
being an increase over the previous year of 
66 per cent. The net earnings for the year 
1885 were $71,923.59, being an increase over 
1884 of $24,182.19, or 57 per cent. 

Our debt on Jan. 1, 1885, was... .$33,922.61 
Our debt on Dec. 31, 1885, was... 2,572.82 


Being a decrease of ... .....$31,549.79 
The interest on the debt for 1885 was $898.09 
During the year we have built 974 

miles of toll lines at a cost of...$ 5,853.93 
Expenses of construction at Kan- 


| ne ee ee ere 24,059.42 
Expenses of construction at 
ee ae 2,251.01 


Expenses of construction at St. 
Joseph 
Expensesof construction at Topcka 
Expenses of construction at other 
exchanges 


2,359,01 
1,984 81 


3,029.35 


Total expense of construction. .$’'9,487.53 

The average cost of construction for each 
subscriber added, based upon the net increase 
of subscribers, is $72. 

We have a total mileage of toll lin s of 371 
miles, against 203 miles for 1883, and 278 
miles for 1884, 





We closed during the year, the exchanges 
at Mexico, Moberly and Sedalia, as the finan- 
cial condition of the country was such that 
they could only be run at a loss; but with 
the revival of business, and the subsidence 
of railroad strikes, we have re-built and re- 
opened the exchange at Sedalia, Mo., as of 
date of January 1, 1886, under very favorable 
circumstances and with an increased patron- 
age that insures profit. 

Kansas City continues to give us the 
greater part of our growth and at the same 
time absorbs the larger portion ef our con- 
struction account. We anticipate a continual 
demand for money for this growing point. 

Our plant has never been in better condi. 
tion. We are gratified to announce that the 
company is out of debt, and that the net 
earnings for the Jast four months of 1885 
averaged over $7,000 per month; and for the 
present year we hope to earn a sum sufficient 
to pay a cash dividend of five per cent. out 
of the earnings, and to have a sufficient sum 
left to make any needed extensions that will 
offer adequate promise. 

Among the needs will be a toll line from 
Kansas City to Ottawa, via Olathe ; another 
line from Kansas City to Topeka; and 
another line from Topeka westward to Man- 
hattan, ota Rossville, St. Mary’s and Wamego. 
Our company must kcep abreast with the 
growth of our territory. 

We are pleased to report that our service 
is not to be excelled, and that universal satis- 
faction 1s expressed by our patrons. 

This company has paid no dividends since 
July 1, 1883, all the net earnings having gone 
to extensions and betterment of plant. There 
has been $136,210.49 of net earnings ex- 
pended for these purposes, 

As telephone plant is short lived, and as no 
fixed sum has been charged off in the 
past to equalize the depreciation of your 
property, I would recommend that the 
balance of these net earnings, to January 1, 
1886, be charged off, and that hereafter a 
fixed percentage be appropriated for that 
purpose. 

The percentage of expense to earnings, 
was 57 per cent, a decrease of 7 per cent. 
from that of 1884, or a proportionate decrease 
of over $11,600. 

I cannot say too much in commendation 
of the able assistance rendered me by the 
officers and employes of the company, and to 
them I cheerfully credit the happy resul s of 
the year 1885. 

Herewith I give you our treasurer’s trial 
balance of December 31, 1885 ; also his state- 
ment of our earnings and expenses during 
the year. 


SUMMARY FOR TRIAL BALANCE FOR 1885. 








License and right-of-way......$ 648,787.78 
Construction ..... .cscccsccvcce 372,450.54 
MES: suchas side ncrmde aaa 28,783.25 
Merchandise.................. 1,313.54 
Personal property............. 2,184.11 
Stock and bonds.............. 80,000.00 
Accounts receivable........... 4,803.26 
Sea cie eae oat Aomanergacekce 4,260.60 

5. Se re $1,142,583 08 
CONE 5 cacnnneze xewrspe’ .. $1,000,000 00 
a Se ee 64,286.90 
ND 6 dss waeseanes 500.00 


Toll tickets, outstanding...... 8,299.77 


Accounts payable..... 2,572.82 
POU OIG WOU. és scewsaes sess 71,923.59 








ne dss0seeaur $1,142,583.08 





Respectfully submitted. 
J. R. MuLvang, Pres’t. 
—— +. ——_ 


—— The controlling interest in the Shamo- 
kin Gas Light Company, of Shamokin, Pa., 
has been sold to the local electric lighting 
company of thetown. What was the price 
piid we are not informed. The original 
capital of the company was $25,000. This 
was raised, not long since, to $45,000. The 
system employed by the electric lighting 
company is the incandescent. Shamokin is 
a flourishing and growing {town of over 
14,000 inhabitants. 





That Indiana Decision. 


FULL TEXT OF THE OPINION OF THE COURT 
IN THE TELEPHONE CASE. 


The decision of the Supreme Court, of 
Indiana, in the case involving the constitu- 
tionality of the legislative act limiting the 
rental of telephone sets to $3.00 per month, 
was given February 20, in favor of the law. 
It is understood that the telephone company 
will appeal to the Supreme Court of the 
United States, but it will be several days 
before it is known what the company will do 
in regard to present service—whether it will 
withdraw its service from the city en- 
tirely, or give a service at a decided loss un- 
der the terms of the law. 

The court first quotes the provisions of the 
act and then proceeds as follows: 

‘**On the 27th day of July, 1885, Theodore 
P. Haughey requested the Central Union 
Telephone Company, a corporation organized 
under the laws of the State of Illinois, but 
owning and operating a telephone exchange 
and system of telephone lines at the city of 
Indianapolis, ir this State, to rent him one 
telephone to be used at his residence upon 
his farm four and one-half miles from the 
company’s telephone exchange and two miles 
outside of the corporate limits of the city of 
Indianapolis, and to connect such telephone 
with the exchange by the erection of the 
necessary poles and wires. In response to 
this request the company offered to rent to 
Haughey a hand telephone and magneto- 
bell, and to connect them with its exchange, 
and to furnish exchange service from 7 
o'clock a. M. until 6 o’clock P. M. each day, 
for $3 per month, the company to have the 
right to place other subscribers upon tle 
same line. But Haughey declined to accept 
that offer, and instead entered into a con- 
tract with the company for the use of one 
battery transmitter and one magneto-tele- 
phone and the necessary appliances for con- 
necting them wi'h the exchange, upon cer- 
tain terms and conditions named in the 
contract, for which he agreed to pay the 
sum of $33.50 for each quarter, or $11.16 2-3 
per month. The contract says: The above 
total sum is based upon the charges itemized 
as follows: 


Rental of one magneto-telephone and 
battery transmitter (two telephones), 
at the rate of, per annum............. 

Labor and service charges for switch- 
ing, construction and maintenance 
charges for lines, batteries, central 
office apparatus, magneto bell and 
other appurtenances, at the rate of.. 114 
‘‘The telephone company built the line 

and furnished the equipments for the use of 
Haughey, called for by its contract with 
him. At the expiration of the first three 
months after the contract went into effect 
the appellant, Jobn E. Hockett, acting as the 
district superintendent and general agent 
of the company at Indianapolis, demanded 
of, and received from, Haughey the sum of 
$33.50, claimed to be due under the contract 
for the latter’s use of the line and equip- 
ments therein provided for during the pre- 
ceding three months. An information was 
thereupon filed against Hockett, charging 
him with a violation of the provisions of the 
act of the Legislature, and upon proof of the 
matters above stated, with others of a 
formal, incidental or a merely collateral 
character, the court below found him guilty 
of having charged more for the use of a tele- 
phone than the law permitted him to do, as 
well as the company he represented, and, 
after overruling a motion for a new trial, 
adjudged that he pay a fine as a penalty for 
the c mmission of a criminal offense. 

‘It was shown at the trial that the articles 
furnished for Haughey as a telephone equip- 
ment, as well asthe other mechanical con- 
trivances used by the company in the trans- 
mission of words and sounds over its wires, 
are patented articles, and that the company 
holds the right to use these patented articles 
by assignment, either direct or remote, from 
the patentees. It is first and most earnestly 
contended that, as the articles used by the 
company, as above stated, are patented under 
the Constitution and laws of the United 
States, the legislature of a State has no 
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power to limit the price, use, sale or rental 
value of such articles, ‘and that, as a con- 
sequence, all acts of a State Legislature of 
the class to which the one before us belongs, 
are inoperative, and ineffectual for any prac- 
tical purpose. Conceding the force, as well 
as the plausibility, of many of the argu- 
ments and illustrations used by counsel, the 
ready and, indeed, inevitable answer is that 
the question thus presented ought no longer 
to be regarded as anopen question. There is 
a reserved and, at the same time, well- 
recognized power, affecting their domestic 
concerns, remaining in all the States which 
the Government of the United States cannot 
and has seldom attempted to invade. This 
power is so varied and comprehensive that 
an exact definition, as applicable to all its 
phases, has so far been found to be imprac- 
ticable, but the instances in which the ex- 
istence of such a power has been judicially 
recognized in particular cases are quite 
numerous, as well as various in their appli- 
cation to our complex system of government. 
[Numerous citations in support of this ap- 
pear here.] While, therefore, it is true that 
letters patent confer upon the patentee a 
monopoly to the extent of vesting in him, 
bis heirs and assigns the exclusive right to 
make, use and vend the tangible property 
brought into existence by a practical appli- 
cation of the discovery covered by letters 
patent, for a limited time, it is not true that 
such right authorizes the making, using or 
vending such tangible property in a manner 
which would be unlawful, except for such 
letters patent, and independently of State 
legislation and State control. 

“It is next contended that the Central 
Union Telephone Company was organized, 
and has so far been conducted as an ordinary 
business investment, and is in its methods, 
as well as in its relations to its patrons and 
subscribers, a merely private enterprise, no 
more subject to legislative control than any 
other private business, with which a con- 
siderable number of persons has become 
either directly or indirectly connected; that 
consequently the act of the Legislature, 
under which the prosecution was instituted, 
is inoperative and void as a restraint upon 
the company in its charges for the rental and 
use of its instruments. 

‘«The telephone is one of the remarkable 
productions of the present century, and, 
although its discovery has been of recent 
date, it has been in use long enough to have 
attained well-defined relations to the general 
public. It has become as much a matter of 
public convenience and of public necessity 
as was the stage coach and sailing-vessel a 
hundred years ago, or as the steamboat, the 
railroad and the telegraph have become in 
later years. It has already become an im 
portant instrument of commerce. No other 
known device can supply the extraordinary 
facilities which it affords. It may, there- 
fore, be regarded, when relatively con- 
sidered, as an indispensable instrument of 
commerce. The relations which it has as- 
sumed towards the public make it a common 
carrier of news, a common carrier in the 
sense in which the telegraph is a common 
carrier, and impose upon it cartain well- 
defined obligations of a public character. 
All the instruments and appliances used by 
a telephone company in the prosecution of 
its business are consequently, in legal con- 
templation, devoted to a public use. 

“Jt is now a well settled legal proposition 
that property thus devoted to a public use 
becomes a legitimate subject of legislative 
regulation and control, [Numerous cita- 
tions are here given. ] 

“The obvious deduction from what has 
been said, as well as from the authorities 
cited, is that the power of a State Legislature 
to prescribe the maximum charges which a 
telephone company may make for services 
rendered, facilities afforded, or articles of 
property furnished for use in its business is 
complete. a 

«Tt was made to appear by the evidence 
that there are several instruments, more or 
less, in use by telephone companies, each 
known as a telephone—one as the hand tele- 
phone, another as the box telephone, a third 





fourth as the battery transmitting telephone; 
that the first, known also as the Bell band 
or magneto-telephone, consists of a bar mag- 
net, with a helix of wire at one end, a dia- 
phragm suitably mounted in front of a helix, 
and a hard rubber case supporting the whole, 
with combined poles for making connection 
with a cord from twenty-four to thirty inches 
long, and through it with a magneto-bell; 
that this telephone will both transmit and re- 
ceive sounds or words carried electrically 
over a connecting wire; that this instrument 
was at first, with the assistance of the mag- 
neto, used in transmitting, as well as in 
receiving telephonic messages; that some time 
after this Bell hand telephone had thus come 
into use, the battery transmitting telephone, 
known as the Blake transmitter, was intro- 
duced and generally accepted as a very de- 
cided improvement in the transmission of 
words and sounds over wires used by tele- 
phone companies, words and sounds being 
transmitted through it in a louder tone, and 
with greater effect, than through the Bell 
hand telephones; that for some time previous 
to the 13th day of April, 1885, this Blake 
transmitter had come into general use in the 
transmission of messages with that class of 
patrons, and subscribers who desired the 
best available telephovic scrvice; that since 
the Blake transmitter had come into general 
use, as stated, the Bell hand telephone had 
been chiefly used as a receiver of messages, 
only a comparatively few persons continuing 
to use it also for transmitting purposes; that 
on the day last-named, and for a considerable 
time previously, a fully-equipped organiza- 
tion for the convenient and ready transmis- 
sion :nd reception of messages over tele- 
phonic wires, consisted, as it still consists, of 
a Bell hand telephone and cord, a Blake 
transmitter, a magneto or call-bell, a cell 
battery, a back board and a battery box; that 
the instrum. nts thus constituting a telephone 
equipment have been and still are only rented 
by telephone compavies to their patrons and 
subscribers, the latter not being allowed to 
either purchase or own any of such instru 
ments. Upon the facts thus disclosed by the 
evidence, it is, in the third place, contended 
that the act of April 13, 1855, under con- 
sideration, only limits the price to be charged 
to $3 per month when one instrument known 
as a telephone is rented to a patron or sub- 
scriber, and does not apply to a case like the 
one before us, where two instruments, each 
answering to that name are, for his greater 
convenience, rented to the same person to be 
used together, and that consequently the 
facts of this case do not bring it within the 
severa] provisions of that act. In a general 
sense, the name telephone applies to any 
instrumert or apparatus which transmits 
sound beyond tbe limits of ordinary audibility. 
The speaking tube used in conveying from 
one room to another in large buildings, on a 
stretched cord or wire, attached to arbitrary 
membranes or disks by which the sound is 
carried to a distant point, is, strictly speak- 
ing, a telephone. But, since the recent dis- 
coveries in telephony, the name is technically 
and primarily restricted to an instrument or 
device which transmits sounds by means of 
electricity and wires, similar to the tele- 
graphic wires. In a secondary sense, how- 
ever, being the sense in which it is most com- 
monly understood, the word telephone con- 
stitutes a generic term having reference 
generally to the art of telephony as an insti- 
tution, but more particularly to the apparatus 
as an entirety, ordinarily used in the trans- 
mission, as well as in the reception of 
telephonic messages. In this lattes sense the 
Central Union Telephone Company, in behalf 
of which the appellant stands as the repre- 
sentative in this proceeding, has very sig- 
nificantly sanctioned the use of the word 
telephone. In August, 1885, it published a 
book for the use of its patrons and sub- 
scribers, entitled ‘ Indianapolis Telephone 
Directory,’ in which those having the use of 
the telephone instruments were instructed as 
follows: ‘Call by numbers; when through 
talking, ring out; make all complaint to the 
chief operator—call No. 1,000; help each 
other by answering your telephone prompily ; 
do not allow non-subscribers to use your tele- 


as the switchman’s head telephone, and the | phone; it is unjust to other subscribers, im- 





pedes the service, and is a violation of your 
contract.’ These were a substantial repeti- 
tion of the instructions issued by the Western 
Telephone Company, one of the predecessors 
of the Central Union Telephone Company, in 
June, 1883. In these instructions the tele- 
phone is plainly referred to as an organized 
apparatus—an institution—and not as a single 
instrument. In this use of the word ‘tele- 
phone’ the telephone companies in question 
simply adopied dnd emphasized what had 
already been generally accepted as the proper 
meaning of that word in the connection in 
which it was so used by them. 

“* Before the great discovery of Prof. Morse 
in telegraphy, the power of electricity to 
give a sudden and mysterious impulse to a 
suspended wire was well understood among 
those most familiar with experiments in elec- 
trical science. His discovery consisted in 
the invention of an instrument or machine 
which utilized that power of electricity, and 
thereby enabled him to send intelligible mes- 
sages Over suspended wires to remotely dis- 
tant places. When that instrument or ma- 
chine first came into use, the word telegraph 
was understood to more particularly refer to 
it, but since since that time a much wider 
and more comprehensive meaning has been 
attached to that word, as the thing best 
known by tbat name. The ‘telegraph’ is 
now usually accepted, and in common par- 
lance is generally understood, as referring to 
the entire system of appliances used in the 
transmission of telegraphic messages by elec- 
tricity consisting of (1) a battery or other 
source of electric power; (2), a line wire or 
conductor for conveying the electric current 
from one station to another; (3), the apparatus 
for transmitting, interrupting, and, if neces- 
sary, reversing the electric current at pleas- 
ure; and (4', the indicator or signeling in. 
strument. [See Imperial Dictionary, title 
‘Telegraph.’] In the respect indicated, the 
varying meanings of the word ‘telephone’ 
are analogous to those applied to the word 
‘telegraph,’ there being very much in com- 
mon between the two systems of telephony 
and telegraphy. In reaching a conclusion as 
to what is generally understood by the use of 
the word ‘ telephone,’ we have been governed 
partly by the information judicially within 
our reach, and in other respects ly the evi- 
dence. The word having become a term of 
art, evidence was admissible to explain its 
proper meaning. In view of the condition 
of things, as shown to have existed on the 
13th day of April, 1885, we feel constrained 
to hold that the word ‘ telephone,’ as used in 
the act of that date, was intended to desig- 
nate, and, in fact, really referred to an ap- 


paratus composed of all the usual and neces- 
sary instruments for the convenient and 
ready transmission and reception of tele- 
phonic messages, and not to a single instru- 
ment only. 

‘* There was evidence at the trial tending to 
prove that the Central Union Telephone Com- 
papy cannot supply the facilities to Haughey 
provided for in its contract with him for $3 
per month without actual and very serious 
loss, and, arguing that the Legislature cannot 
be presumed to have intended to inflict in- 
justice upon any person or corporation, it is 
insisted we ought to take the company’s lia 
bility to sustain a great loss in a certain con 
tingency into consideration in determining 
the legislative intention in enacting the stat- 
ute in question in this case. This argu- 
ment is largely based upon the assumption 
tbat the company was not at liberty to de- 
cline to extend its line to Haughey’s farm 
upon his request that such an extension 
should be made, and that it will be com- 

lied to maintain such extension so long as 
Taughey may require it to be maintained, 
independently of any contract with him on 
the subject. This assumption is, however, 
not well founded. There is nothing in the 
act of the Legislature under review, or con- 
tained in auy other statutory or common-law 
regulativn applicable to the subject to which 
our attention has been called, which requires 
a telephone company to construct a new line 
against its will or to maintain an old line 
longer than it may feel, in the exercise of 
legitimate business discretion, inclined te do 
so. Besides the power of the Legislature to 
pass the act in question being conceded, this 
court cannot sit in jefgnent upon either the 
justice or the e iency of the enactment of 
such a law. If the law shall prove to be 
either unjust or inexpedient in its operation, 
whether upon persons or corporations, the 
appeal must be made to the Legislature and 
not to the courts. 

‘The judgment is affirmed, with costs.” 
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.... China has 3,500 miles of telegraph 
line, and only seven miles of railroad. 


--+- The great wind storm in the Eastern 
States last week blew down a great many 
wires, and caused more delay in telegraphic 
circles than ever occurred, in all probability, 
from the same cause before. 


.... It_is reported in Washington that the 
telephone suit will be brought in Columbus, 
Ohio. Also, that Hon. A. G. Thurman will 
succeed Attorney-General Garland—all on 
account of the telephone. 


.... The Electric Reporting Company of 
Pennsylvania, of Philadelphia, with a capital 
stock of $5,000 has been chartered. The 
company is organized for the purpose of 
serving financial and general news and market 
quotations of stocks, oil, grains, etc., by tele- 
graph in Philadelphia, Pittsburgh, and Oil 
City and Bradford. The directors are George 
W. Wakefield, William H. Smith, Jr., Charles 
A. Lang, Charles J. Lauderbach, and Thomas 
H. Heller, of Philadelphia. 


.... A firm which makes a specialty of 
che erection of shafting, states that its ex- 
perience teaches that the loss of power due 
to improper conditions in the line shafting 
amounts to fifty per cent. of the engine 
power employed, and that the defects most 
commonly found are as follows: Shafting 
too light for the duty, crooked shafting, 
hangers too far apart, hangers bearing too 
short, pulleys too heavy and not properly 
balanced, hangers which are not adjustable 
and not self-adjusting and sometimes filled 
with spurious babbitt metal, an! improper 
proportion between two pulleys connected 
by the same belt. 


..-- Mr. Junius Lynch Clemmons claims 
that he invented the electric telegraph in 
1835, while at Randolph-Macon College, 
Virginia. He states in an interview that he 
communicated his discovery to a Mr. Page, 
who was in the Patent Office, and who had 
become quite eminent as an electrician. 
Page did not answer the letter and eleven 
years after took out a patent on the dis- 
covery, and associated Morse and Amos 
Kendall with him. The company applied to 
Congress for aid to develop the discovery, 
and the world knows the result. Clemmons 
claims only the original invention, but gives 
Morse credit for its development. He con- 
cludes the interview as follows: ‘‘I would 
not pluck a single leaf from the laurel that 
circles Morse’s brow or drop a word that 
would reflect upon his memory.” The letter 
is published as a vindication of the truth of 
history ! 


.... A legal contest has been started 
between the State of Pennsylvania and the 
Western Union Telegraph Company, that is 
likely to become very much complicated, and 
very interesting, before it is concluded. 
The contest is similar to the one that was 
recently waged between the telegraph com- 
pany and the State of New York, in which 
the latter was awarded a verdict for taxes 
which were due, and the payment of which 
the company evaded for a longtime. The 
claim the State of Pennsylvania now has 
against the company is for taxes on the gross 
receipts, which have only partially been 
paid heretofore. The total amount that is 
claimed to be still due the State, is $130,000. 
The case is now before the Board of 


Public Accounts, which is composed of 
Auditor-General Niles, Attorney - General 
Cassidy and State Treasurer  Livsey. 
The re-settlement of sll tax accounts comes 
before this board. The board is now con- 
sidering this matter, and when it orders the 
re-settlement to be made, the Western Union 
company will have an opportunity to appeal 
from its decision to the Court of Common 
Pleas of this county. That this appeal will 
be taken is almost certain, and then will 
begin a long contest in the courts, which, it 
is expected, will lead to some interesting de- 
velopments. 
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* * Mr. J. D. Sisson, of Worcester, Mass., 
has patented an electrical device which will 
indicate any waste of water through the 
supply-pipes. 


* * The Appleton Electric Street Railway 
Company, Appleton, Wis., has been incor- 
porated with a capital stock of $35,000. 
J. E. Harriman and others are the incor- 
porators. 


* * The tennis club of Salt Lake City has 
rented the skating rink, and plays at night 
by the aid of the electric light. The Mor- 
mons evidently know how to appreciate a 
good thing. 


* * A dispatch from Fort Monroe, Va., 
says: The United States steamship Talla- 
poosa arrived from Washington this morn 
ing. The electric-steering apparatus worked 
admirably. She sailed for Newport at noon. 


* * At no time in the history of the city 
of Chattanooga, Tenn., was there such a 
boom as now in the iron mills. Four lead- 
ing mills are running night and day, and are 
behind with their orders. The Roane Iron 
Works are proposing to erect a steel plant 
and furnaces, and will resume with 600 
hands. 


* * A Philadelphia gentleman claims the 
invention of a new plan of electro-pneumatic 
transit, which is designed to carry letters 
and packages from city to city at a rate of 
nine miles a minute. The tube will be of 
brass, incased in iron, through which a close- 
fitting metallic carriage containing the ar. 
ticles will be projected by a Volume of com- 
pressed air. Intermediate cities and towns 
will have tubes connecting with the main 
tube, and the destination of the carriage will 
be under the control of the operator at the 
main office, who will manipulate the switches 
by electricity, and thus be enabled to send 
the carriage to any desired point. 


* * A much abused keeper of a toll bridge 
is in sore distress. He tells his story in 
these words: ‘* Well, you see I had charge 
of a bridge not far from here. ‘The owners 
are very particular about receiving every 
cent that is due them, so they put in one of 
those registers. It is a sort of fool electric 
arrangement sunk in the foot passageway of 
the bridge, and makes a mark with a click- 
ing punch every time anybody steps on it. 
Well, everything was all right until the 
other day. <A big Newfoundland dog got on 
the blamed thing and began to scratch him- 
self, and, sir, before I noticed him he had 
charged me up $275. Yes, I am a ruined 
man.” 


* * Considerable attention has been 
lately directed to the commercial and in- 
dustrial value, at least prospectively, of the 
tupelo gum and willow oak timbers of Mis- 
sissippi. After various and thorough tests, 
the first-named has been pronounced almost 
as soft and light as cork, and the whitest 
timber in the valley. It is extremely light, 
cannot be split, while at the same time it 
is very tough, tenacious, and will bear a 
heavy strain, its various qualities rendering 
it specially valuable for buckets, pitchers, 
trays, ox yokes, and almost all kinds of 
water vessels, as well as for many other pur- 
poses. The water or willow oak is said to 
be second only to the live oak, is almost as 


hard when seasoned as is the latter, and for| - 


the rim and spokes of wheels is alleged to 
have no superior, while for shipbuilding it 
will almost equal the Jive oak in its firmness 
and durability. Tests have been made of 
the crushing capacity of this wood, and also 
of its transverse strength, with remarkably 
favorable results, the published data show- 
ing that it is one-third stronger than any 
white, red or black oak, and only one- 
eighteenth less than live oak. 





The Practical Gauging of Voltmeters. 

It is known that measuring apparatus very 
rarely give concordant indications, says M. 
G. Rouy, in L’Hlectricien. This depends on 
initial errors in gauging, on the weakening 
of the magnets, and on molecular changes in 
the springs or on other causes. Hence fol- 
lows the necessity for frequently regauging 
measuring apparatus, 

We shall concern ourselves here merely 
with the gauging of voltmeters, that of am- 
pere-meters having been already considered 
(Z' Hlectricien, August 8th, 1885, No. 181, p. 
529). The following isa method easily car- 
ried out with the same apparatus as those 
necessary for gauging ampere-meters : 

Let us suppose that the apparatus in ques- 
tion is a voltmeter intended for measuring 
differences of potential not exceeding 20 
vol's—a convenient range sufficient for ama- | 
teurs who wish to know the difference of 
potential at the extremities of their bat- 
teries, or of the lamps of a private lighting 
installation. We arrange in circuit the 
standard, the resistance box and the galvan- 
ometer with its shunt. Let us take, e. g., as 
standard, a Daniell element, where the zinc 
is immersed in a solu ion of sulphate of zinc, 
half saturated. The electromotive force of 
such an element is 1.07 legal volt, and a 
Deprez-d’Arsonval galvanometer with a 
movable coil having, for instance, a resist- 
ance of 150 ohms. We regulate the resist- 
ance of the box and that of the shunt so as 
to give the galvanometer 100 divisions per 
volt. Let the resi tance of the box be 1.000 | 





t 
}of Plante’s battery; 20 sm ll accumulators 
mounted on the same stand may be connected 
| in series or in quantity by the aid of a com- 
mutator. They are charged in quantity and 
then connected in series, and by means of 
|Joose wires a variable number of them are 
| arranged in circuit with the voltmeter and 
| the graduated galvanometer, 
| ened 
An Electric Mat. 
| The cut on this page represents the new 
| alarm electric mat of Brown & Brown, 106 
| and 108 Liberty street, of this city. The 
| brass strips, A, cross the brass strips, B, 
jand are kept apart at the intersec'ion 
| hy pieces of rubber. The slightest press- 
jure makes the connection and sets off 
| the alarm. The mat can be placed under the 
|carpets or rugs, in front of the windows, 
|doors. at foot of stairways, and in the 
vicinity where valuables are kept. It can 
be connected with an alarm in any part of 
the house desired, or outside of the same It 
affords a positive security from burglars, 
sneak thieves and tramps and is easily dis- 
connected when not in use. The alarm can 
be either continuous or a single stroke, and 
can be used to advantage in connection with 
other burgiar alarms in use, especially when 
itis desired to open windows and doors in 
warm weather. It is invaluable to store- 
keepers, to be placed in front of doors to 
announce customers, or in front of money 
drawers. 
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That Indiana Telephone Decision. 


The Cincinnati Hven*ng Telegram makes 
the following pointed remarks for the benefit 
of Indiana law: ‘‘The Supreme Court of 
Indiana has made a remarkable decision that 








E.Lectric Mat or Brown & Brown." 


ohms, and that of the shunt 10. With 20 
volts we should, therefore, have 2,000 divi- 
sions; but if we render the total resistance of | 
the circuit 10 times greater by putting | 
10,090 ohms in the box, we shall have 200| 
divisions to 20 volts, or 10 divisions per volt; | 
we can then appreciate exactly the tenth of a 
volt. We arrange, then, in the circuit a bat-| 
tery, the electromotive force of which is at | 
least = 20 volts, and a rheostat for varying | 
the difference of the potential at the extrem1- | 
ties of the battery. We then measure simul-| 
taneously this difference of potential with 
the voltmeter to be calibrated and with the 


graduated galvanometer, and verify thus the | 


exactitude of each point of the graduation. 

Let us suppose, now, that we wish to re- | 
calibrate a voltmeter of 60 volts like those 
used for measuring the difference of potential 
at the extremities of arc lamps. We regu- 
late the Deprez-d’Arsonval galvanometer so 
as to give two divisions per volt; therefore, 
as before, we had 100 divisions per volt, we 
render its sensibility 50 times smaller by 
multiplying the resistance of the box by 50. 
We then arrange *~ series the elements of the 
battery (Daniell, Leclanche or accumulators) | 
in such a number that the electromotive | 
force may be at least equal to 60 volts; and 
by means of two loose wires we take the dif- 
ference of potential at the extremities of 1, 2| 
n elements successively with the 
voltmeter and the galvanometer. 

If in the place of a veltmeter of 60 volts 
we have one of 110 volts, such as those used 
in the Edison system of distributing electric | 
energy, we operate in a similar manner, act- 
ing on the resistance and the shunt of the | 
galvanometer, so as to have only one division | 
per volt. 

We may easily obtain the potentials neces- 
sary for graduating these apparatus by means | 


|to two and one-half cents per pound. 


| reigning. 


the State can declare by law, that the tele- 
phone companies shall not charge more than 


|$8 per month for the use of telephone in- 


struments. Why would it not be in order to 
fix the fees of the lawyers by law? Why 
would it not be in orderto fix the charges 
that surgeons and doctors may make by law? 
Why not do as the King of France once did, 
decree that the price of bread shall not ex- 
ceed so many cents per loaf? If the price 
of bread was fixed at relatively the same 
amount that telephone charges are fixed at 
in Indiana it would not exceed 3 cents for 
the ordinary sized loaf. It may be that a 
telephone at $8.33 per month, as we pay in 
Cincinnati, is too high, but we seriously 
doubt that a candid, honest and careful ¢x- 
amination of the business would cause any 
capitalist to invest his money in it if the 
rates were reduced to twice the amount that 
is allowed to be charged by law in Indiana. 


| However, on reflection we are in favor of re- 


ducing the price of things we have to buy, 
by law. In the first place, we desire that the 


| price of pink paper be reduced (and particu- 


larly that on which the Telegram is — 

e 
shall also insist that our electric light be fur- 
nished to us at $10 per month, instead of 
$20, and in order to allow the general public 
to share with us in the blessings that we are 
asking, we shall have a bill prepared to com 
pel the reducing of rents from the figures at 
present paid to one-half that amount. With 
rents reduced to one-half and bread brought 


| down to 3 cents per loaf, we do not see why 


there should not be universal happiness 
Hurrah for Indiana and her com- 
munistic tendencies. We distinctly want it 
understood, however, that in no event must 


| the price of advertising be reduced, nor the 
| retail price of this paper be interfered with. 


We will, however, support a bill that will 
compel the Enquirer and Commercial Gazette 
to be sold for two cents per copy. 

‘*Tt stands to reason that if the Telegram 
sells for a cent per copy, which every one 
will admit is the better paper, there is no 
reason why Halstead and McLean should be 
allowed to cabbage five cents for each copy 
of their morning swindles. 

‘*We thank you, Indiana, for the sugges- 
tion you give us.” 


New Solution for Electro-deposition of 
M6 als * 


By G. Gore, LL.D., F.R.S. 


The liquid employed was an aqueous solu- 
tion of asparagine. It was not quite saturat- 
ed, and consisted of about .88 gramme of 
crystals of the substance, dissolved in 18. cc. 
of distilled water. The solution was faintly 
acid to test-paper, and was used at a tem- 
perature of about 70° C. Portions of this 
liquid were more or le-s saturated with 
different metallic oxides, and the resulting 
solutions electrolyzed by currents from one 
to six voltaic couples, consisting of zinc and 
platinum in dilute sulphuric acid. The 
electrodes had usually one square centimeter 
of surface on each side. 

Experiment 1.—.23 gramme of hydrated 
oxide of cadmium was mixed with ahout 
20. cc. of the liquid; it did not all dissolve, 
and the solution was feebly alkaline. The 
mixture was electrolysed with an anode of 
cadmium and a cathode of copper. Adher- 
ent, white, reguline deposits of cadmium 
were easily obtained; no gas was set free at 
either electrode, and the anode remained 
clean and bright. 

Experiment 2.—.28 gramme of zinc oxide 
was added to about 23. cc. of the liquid; the 
latter became alkaline. Wifh a zinc anode 
and copper cathode, and a current from six 
cells, a moderately good deposit of metal 
was produced. No gas was evolved. 

Experiment 3.—By using calcined mag- 
nesia in place of oxide of zinc, a current 
from six cells, and a magnesium anode, a 
film only was deposited upon the copper 
cathode, and that film evo'ved gas distinctly 
when wetted with dilute sulphuric acid. 
The amount of deposit was not increased by 
using a lurger anode, a smaller cathode, and 
a more concentrated solution. Much gas 
was then evolved at each electrode The 
mixture was alkaline to test-paper. 

Experiment 4.—.9 gramme of cupric oxide 
was partly dissolved toa blue liquid in 23. 
ec. of the solvent. With a copper anode 
aud platinum cathode, a small amount of 
reguline metal was deposited by a current 
from six cells. Addition of a little ammonia 
to the solution decreased considerably the 
condrction resistance, but caused evolution 
of gas at the cathode during passage of the 
current, and the deposited metal to be soft 
and of a dark color. 

Ecperiment 5.—.1 gramme of dark red 
mercurous oxide was mixed with 21. cc. of 
the liquid With clectrodes of sheet plati- 
num, a small amount ovly of mercury was 
deposited by the current from six cells. Ne 
gas was evolved. With yellow mercurous 
oxide the results were similar. 

Experiment 6.—.33 gramme of oxide of 
silver was added to about 20. cc. of the 
asparagine liquid; the latter became feebly 
alkaline. With an anode of silver and a 
cathode of platinum, and a current from 
one, two, or four cells, good deposits of 
j White reguline silver were obtained. No 
gas was set frec. 

Cyanide of silver was insoluble in a bot 
solution of asparagine. 








*Read before the Birmingbam Philosophical 
Society, Jan. 21, 1886. 
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Mr. Sheridan’s Opinion of Crampton & 
Co.’s Manner of Doing Business, 
Editors Flectrical Review : 

Yours of the 4th received in duc time, in 
which I find you were so kind as to see 
Messrs Crampton & Co., 34 Broadway, 
relative to the Reis instruments which I 
ordered from them and paid them the price, 
$3, but up to the present I have not, nor do 
I ever expect to reccive either the cash or in- 
struments. Whilst thanking you for your 
courtesy in making the necessary enquiry as 
to the firm I now beg to say tbat I have not 
received the instruments, and think that 
your readers should be warned against such 
a firm. I merely wanted the instruments to 
have as a curiosity, so I do not lose much 
except the $3, being able to construct them 
myself. 

Yours truly, Henry SHERIDAN. 

Chicago, Feb. 12th, 1886. 
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The Electric Are. 
Editors E’ectrical Review : 

With the view of demonstrating that the 
vaporization of the positive electrode was es- 
sential to the production of the electric arc, 
the writer tried an experiment some time since 
which may interest others. 

A disk of sheet copper, about 53 inches di- 
ameter, was placed in a lathe, and rotated at 
a speed of about three thousand revolutions 
per minute, the lathe being connected to the 
positive pole of a dynamo and the negative 
wire placed against the periphery of the disk, 
water being alsoapplied to the disk by means 
of a moist sponge held against it. 

It was observed thst at times there would 
be a failure to obtain an arc by removing the 
negative wire; but this may have been due to 
an interposed failure of water, for without the 
water an arc wasapparently formed, although 
the conditions under which the experiment 
was performed rendered it impossible to be 
certain that it was not mere'y a rapid succes- 
sion of contacts, producing sparks. 

It is suggested to those having facilities for 
the experiment that two large disks, rolling 
against each other at a high speed, would be 
preferable, as the rubbing contact, which 
causes considerable heat at a high speed, 
would be thus avoided. 

Owing to its higher specific heat, 
might be preferable to copper. 

Wa. B. Cooper. 

Puta , Feb. 26th, 1886. 

———-<—>e—__—_—__ 


Electrical Conductivity of Air Under 
Reduced Pressure. 

Experiments, by T, Homen, on the rela- 
tion of the conductivity of air to the press- 
ure, have led to the opposed conclusions 
that an absolute vacuum is a perfect non- 
conductor, and a good conductor of elec- 
tricity. In this paper, an elaborate series of 
experiments on the conductivity of air in 
discharge tubes under various degrees of 
pressure are described. The results show 
that the phenomena of conductivity of air 
under reduced pressure are of two kinds, 
the one, the particular resistance of the air, 
which is propo:tional to the distance be- 
tween the electrodes, the other the actual 
resistance of the electrodes themselves. The 
former is independent of the diameter of the 
air column, and its increase is nearly pro- 
portional to the pressure, whilst the latter 
increases very quickly with decrease of press- 
ure, and under low pressures reaches a 
point at which the resistance is such that 
electricity, even at the highest difference of 
potential, cannot overcome it, These re- 
sults are not in accordance with the view 
that a vacuum is a good conductor of elec- 
tricity.— Ann. Phys. Chem. 


iron 


eo ——__—— 
Trade Secrets are Private Property. 


Chanceller Runyan has decided a case at 
Trenton, N. J., which is of unusual import- 
ance and general interest on account of the 
peculiar relief sought from the court. The 
court is asked to restrain a man from divulg- 
ing a secret. The complainant, Rudolph G. 
Solomon, of Newark, claims to have dis- 
covered valuable secrets in connection with 
the manufacture of cordovan leather and for 
coloring kangaroo, alligator, and snake skins. 
He has been engaged in the business about 
eight years, and employed his bookkeeper 
and superintendent, Hertz and Adolphi, 
with the understanding that they were not 
to divulge the secrets of the business. Hertz 
and Adolpbi, after learning his methods, 
made arrangements with two strangers to go 
into business and compete with Solomon. 
‘That the facts set up in the bill entitled the 
complainant to relief admits of no question,” 
says the chancellor: ‘‘A discoverer of a 

process of manufacture, whether 
patentable or not, has property therein. 
The case is simply upon the bill and answer, 
and, although the defendants deny the facts 
set up in the bill, if the injunction be dis- 
solved the secrets would become known, 
and an irreparable injury be done the com- 
plainant.” The defendants were restrained 
from using the secret processes of which the 
complainant is the discoverer. 





New Electric Light Station of the St. Paul 
(Minn.) Gas Light Company (Operating 
the Fuller System). 

Through the courtesy of Mr. Gilbert 
Donaldson, manager of the electric-light 
plant operated by the above company, your 
correspondent was shown through their fine 
new station, a brief description of which 
cannot fail to interest your readers. 

The building, which is of stone, with 24¢ 
feet walls, is centrally located between the 
upper and lower towns on a lot 120 x 200 feet, 
near the tracks of the Milwaukee and St 
Paul and Omaha railroads, by which it is 
connected with switches. The first story, 
20 feet high x 40 x 175 feet, is occupied 
principally as follows: Engine room, 40 x 65; 
boiler space, 40 x 60; and fuel-room, 40 x 50. 
The engine-room is double-floored, with 
bottom part of pine and upper of oak, while 
the fuel-room is floored with bricks set edge- 
wise. 

A300 horse-power Harris-Corliss condensing 
engine, with 24x48 cylinders, will be used, 
having a £0-ton fly-wheel 20 feet in diameter 
by 38 in face, and making 70 revolutions per 
minute. From this two belts, 16 and 20 
inches respectively, will be run to two differ- 
ent lines of shafting, these shafts being placed 
midway between floor and ceiling on oak 
columns. The belts run at an angle of abou, 
45° through the upper floor to the dynamos, 

In addition to the Corliss engine, one 
Buckeye, of 125 horse-power, and one of 
Prof. Sweet’s Straight Line engines, of 55 
horse-power, will be used—the former for all- 
night lights and the latter for day lights, and 
also for furnishing power for repair-shops in 
station. 

The source of water supply is threefold, 
viz., city pressure, also large spring on the 
premises, ard from the Mississippi river 600 
feet distant, from which water is drawn 
through a 6-inch pipe for condensing pur- 
poses, and feeding boilers in case of emer- 
gency. One Knowles, one Robert pump and 
one Monitor injector are used. There are six 
tubular boilers, 60 inches x 16 feet, having 
fifty 4inch flues in each. Two circuits of 
pipe are made to the engine—one 6 and one 
8 inch—and, in case of necessity, either or 
both could be used. The smoke-stack, which 
is of }-inch iron, is 60 inches diameter x 
125 feet high. The second story, which is 
15 feethigb x 40 x 125, is divided off as fol- 
lows: Office, 15 x 25 feet; dynamo-room, 
40 x 75; store-room, 20 x 25, the repair shops 
oecupying tbe remainder. Belts all come 
through from shafting located in the engine- 
room, 

One of Mr. Donaldson’s many useful ideas 
has taken furm in the shape of a switch board 
of Pennsylvania slate stone, 2 inches thick, 
4 feet wide and 6 feet Jong, which, being a 
perfect insulator, prevents short-circuiling 
in case of moisture. It is made for 50 cir- 
cuits and 50 dynamos, and by an ingenious 
device of the inventor, in case of accident to 
one dynamo coupled with another, the in- 
jured dynamo can be cut out and another 
connected without breaking the circuit, and 
all accomplished in a few seconds. 

The store-room will be complete with 
shelving and drawers for carbons, globes, 
etc., while the repair shops will be equipped 
with a full set of tools, including lathes 
planer, drill-press, etc. They are now run- 
ning over 250 arc-lamps with present engine 
and boiler capacity for 500, and building 
eapacity for 1,500. 

St. Paul can certainly boast of one of the 
finest stations to be found anywhere, the 
credit of the architecture and plans for which 
are due Mr. Donaldson. 

We congratulate the Gas Light Company, 
not only from the wisdom of its policy in 
introducing the electric light, but also on 
having so practical a man in charge, and 
under whose management it is sure to suc- 
ceed. 


—_--—___ 

—The Schuyler Electric Light Company 
has introduced in Richmond, Va., an electric 
motor to run sewing machines. A reporter 
saw one in operation at the residence of Mr. 
Andrew Pizzini, Jr., and found it to work 
like a charm. This is the fifth one that 
Mr. Pizzini has tried, and it is the only one 
that has given entire ‘satisfaction. 





—— General Superintendent Davis of the 
U. S. Electric Light and Power Company, 
Baltimore, writes to Chas. A. Schieren & Co., 
belt manufacturers of this city, as follows : 
“The 24 and 30-inch electric belts made with 
cable screws furnished us by you, are run- 
ning to-day with the same correctness, with- 
out stretch, as when first put up. The 30 
inch belt drives all our machinery, the 2+- 
inch belts are disti:ibutors, and all work beau- 
tifully. I can cheerfully recommend the 
Electric to all who want a good reliable belt.” 


—— In some engine-ro ms that we know 
of, says an exchange, there are carpets down 
the center and a bright oilcloth close to the 
engine and all about it. There are even 
pictures on the walls, and plants in pots in 
the windows. The engine does not say a 
word. Beyond the sighing of the exhaust 
and the ‘‘creep ” of the main belt, as it parts 
from the pulley, there is not a sound to indi- 
cate that there is a tremendous force at work. 
Contrast this with the hammer and tongs, a 
clatter like Bedlam broken loose, broken 
windows, and floors like an oil works for 
filth, and we have just the difference between 
thrift and sloth, between care and careless- 
ness, between proper economy and the 
‘* willful waste ” that sooner or later “‘ makes 
woful want.” 


— Atarecent meeting of the Waltham 
Board of Trade, a committee, consisting of 
Messrs. H. A. Snow, F. A. Foster, W. D. 
MecWain, 8. W. Boynton and Henry Bond, 
was appointed to confer with the agents of 
various electric hight companies, with a view 
of establishing, if possible, a plant in Wal- 
tham. The committee, after consulting with 
the agents, prefers the incandescent light for 
indoor use, and the arc for street use. This 
system it will recommend at the meeting of 
the Board of Trade, and steps will at once be 
taken to form a stock company. It is said 
to be generally understood that, provided 
the townspeople will take no definite action 
in the matter, three out-of-town men, who 
are already interested in two plants else 
where, will put the plant in. 


— Acommunication bas been received 
by the city council at Paterson, N. J., 
from the American Electric Manufacturing 
Company, of East Eighteenth street, New 
York, stating that they could comply with 
the requirement proposed by Alderman 
Cooke in furnishing both the arc and the 
incandescent light. The two systems could 
be put in the same building, and the wires 
run on the same poles, without inter- 
ference. They claimed to have the exclusive 
right to use the Edison incandescent light in 
connection with their own patents, and they 
were willing to make a pledge to at once put 
up a station for the production of both sorts 
of light, provided the city would give them 
the right to run the poles and wires through 
the streets. The matter was referred to the 
Street Committee. 


— An engineer put in charge of an 
electric-light station found them using oil of 
twenty-six gravity for lubricating the engine 
and dynamos. Even when the oil was used 
freely the bearings would warm up and 
sometimes get hot. It was the practice to 
increase the quantity of oil as the journals 
got warmer, and turn on water, when the 
oil would run all over. To the engineer's 
surprise one night he discovered that one of 
the bearings kept cool, and he noticed also 
that the oil-cup was feeding only about one- 
quarter as fast as had been the practice. 
The happy idea of ‘‘letting well enough 
alone ” occurred to him, and he found it con- 
tinued to run cool. In experimenting, he 
proved that by feeding little enough oil, he 
got the other bearings to run cool also, up- 
setting the generally accepted notion that the 
white man entertains about oil, and the 
Indian about whiskey, which you will 
remember 1s that ‘‘a little too much is just 
enough.” Whether the machines were en- 
dowed with homeopathic proclivities, whether 
the lubricant was of a high potency, or 
whether the result was due to the personal 
equation of the operator, are questions 
about which there may be difference of 
opinion. 
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—— Bowling Green, Ky., 
electric light plants of surrounding cities in- 
spected, with the view of adopting a similar 
illuminant. 





is having the 


—— The contract for lighting the new 
Custom House and Post Office, in Kansas 
City, Mo., has been let to the United States 
Electric Light Company. 

—— The prospect is that in the near future 
Troy, N. Y., will be one of the best lighted 
cities in the country. This result has been 
reached none too soon to satisfy her citizens. 

— A Cincinnati paper asks: ‘‘ Why 
should not the central portion of our city be 
supplied with electric light, or is it feared 
that our dirty streets would show too plainly, 
if the flickering gas were banished ?” 


—— It is understood that the Brooklyn 
Board of Aldermen intend to bring in a reso- 
lution directing that the city be entirely lit 
by electricity, as the gas companies refuse to 
reduce the price for lighting the streets. 


—— Mr. J. H. Marshal, formerly with the 
Grand Rapids Electric Light and Power 
Company, and who recently associated him- 
self with Mr. Jno. R. Markle, of Detroit, 
Michigan, and has opened an office in Grand 
Rapids. 

—— Richmond, Va., is negotiating with 
the Schuyler Company to have the electric 
lights continue all night, instead of from dusk 
to midnight as heretofore. They think a 
whole loaf of excellent bread better than half 
of one. 

—— The opponents of the electric light in 
Cleveland were again sat down upon by a 
vote of thirty-two to fifteen in the City 
Council, and the Board of Improvements 
ordered to enter into contract with the 
Brush Electric Light Company. 


—— Tbe Brooklyn Electric Light Com- 
pany filed a certificate of incorporation in the 
Kings County Clerk’s office last week, show- 
ing a capital of $50,000, and the following 
incorporators: Albert M. Kalbfleisch, John 
A. Nicholas, W. W. Goodrich and Edward 
B. Bartlett. 


— Some of the citizens of Washington, 
D. C., petitioned Congress to remove the elec- 
tric light works on account of the noise and 
noxious air generated. If the works should 
be removed clear out of thecity, there would 
probably be another petition asking that the 
darkness be removed. 

—— An accident in Detroit proved the 
aptness of the statement made before the 
Electric Light Convention by Mr. C. J. H. 
Woodbury, to the effect that a ‘‘lineman is 
in infinitely greater danger from gravity 
than from electricity.” One of the trim- 
mers fell from the top of a Detroit electric 
light tower, the fall of 140 feet killing him 
instantly. 

—— A device has been invented by which 
electricity is made to record the weights in- 
dicated upon scales or steelyards, the appli- 
cation being specially designed for the 
weighing of freight cars while in motion. It 
is said that with this device properly applied 
to the scales, an accurate account can be 
kept of the weight of every car passing 
over them, even at full speed. 


—— Messrs. W. A. Sheldon and A. §. 
Huey, of the Municipal Electric Lighting 
and Construction Company, Minneapolis, 
are about moving into their new and more 
spacious office on Fifth street opposite the 
West Hotel. They will occupy a first floor 
and basement, 22x85, which will be nicely 
fitted up for an exhibit of an incandescent 
system, etc.; heat and power for which will 
be supplied from their boiler and engine in 
basement. This company does a general 
construction business, and its contracts 
already completed demonstrate the enter- 
prise of the men behind it. 
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PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING FEB 
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[336,562 Electric signaling apparatus; Ezra T. 
Gilliland, Boston, Mass., assignor to the American 
Bell Telephone Co., same place. 

336,563 Looping-in switch; Ezra T. Gilliland. 
Boston, Mass., assignor to the American Bell Tele- 
phone Co., same place. 

336,608 Regulator for dynamo-electric machines ; 
John E. Watson, Louisville, Ky. 

336,629 Electric motor; Leo Daft, Greenville, 
N. J. 

336,635 Electric arc-lamp ; Jean M. A. Gerard-Les- 
cuyer, Paris, France. 

336,636 Dynamo-electric machine; Jean M. A. 
Gerard-Lescuyer, Paris, France. 

336,637 Incandescent electric lamp; Jean M. A. 
Gerard-Lescuyer, Paris, France. 

336,648 Electrical call or signaling apparatus; 
Alfred G. Holcombe, New York, N. Y., assignor to 
the Equitable Electric Co., same place. 

336,653 Convertible telegraph key; James A. 
Maloney and Andrew G. Johnson, Washington, 
D. C.; said Johnson assignor to said Maloney. 

336,688 Ammeter; John A. Barrett, Brooklyn, 
N. Y. 

336.716 Rheostat for incandescent electric lights ; 
S. Ambrose Hill, Sunbury, Pa.; George Hill, ad- 
ministrator of S. Ambrose Hill, deceased. 

336,729 Incandescent electric lamp; Wm. Main, 
Brooklyn, N. Y. 

336,744 Telephone ; 
York, N. Y. 

336.773 Alarm for detecting water overflow; Leo 
pold Weil, New York, N. Y. 

336,780 Dynamo-electric machine ; Royal E. Ball 
New York, N. Y. 

336,809 Electrical communicating systems fo: 
hotels; Alfred G. Holcombe, New York, N. Y., as 
signor to the Equitable Electric Co., same place. 

336,876 Telephone transmitter; Wm. C. Turnbull 
Baltimore, Md. 

336,877 Telephone transmitter ; Wm. C. Turnbull 
Baltimore, Md. 
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MODEL and g_$eSend forCircwars, 


PXPERIMENTA C.E.Jones& Bro. 


WORK sachiz. CINCINNATI, 0. 


PAINE & LADD, 


HALBERT E. PAINE, 
Late Commissioner of Patents, | STORY B. LADD. 


Attorneys in Patent Causes 
And Solicitors of Patents, 


WASHINGTON, D.C 


CONNOLLY BROS., — 
Patent Attorneys and Solicitors, 


PITTSBURGH, PA. 
P ELPHIA, Pa., 
Mutual Life Ins. Building, 10th and Chestnut Sts 
) WASHINGTON, D. C., 
CORNER 6th AND F STREETS. 
ELECTRICAL CASES A SPECIALTY. 


Charles A. Randall, New 

















DETROIT ELECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, 
House Annunciators, Fire Alarm Boxes, Pins and Brackets, 


INSULATED MAGNET, TELEPHONE and ELECTRIC LIGHT WIRE. 


GENERAL OFFICES EASTERN ACENCY, 
AND FACTORY, 33. Astor House Building, 
Detroit, Mich. New York. 


ELECTRIC LIGHT =~ THE UNITED STATES ILLUMINATING CO. 


FOR THE 
MACIC LANTERN! 59 AND Gi LIBERTY STREET, NEW YORK. 
een . SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR THE 


——— ——. 
A N E D I S O N CITY OF NEW YORK AND VICINITY. 


Five years’ practical experience in the installation of these well-known systems of Are and Incan- 

descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 
ni 4] Ve Vo ¢ F ) } ¥ 1 f) O 
Spiral Incandescent Lamp of 40 Candle Power, 
With adjustable stand for lantern. portable battery 


Electric Lighting known. t 
Among the most prominent installations which this Company has effected in the city and vicinity, 
and two extra lamps for $40. Easily managed. 
Gives as good effects as ordinary calsium light. 


are the following: 
New York Post Office, 
Edison Lamps, Batteries, Instruments, 
Motors and Supplies. 


Washington Building, 
Send fiive cent stamp for postage on catalogue. 


THE STOUT-MEADOWCROFT CO. 


Union Ferry €o., 
Pennsylvania R. R. Ferry, 
Authorized Agents for Edison Lamp Co., 
21 Ann Street, New York. 





St. Denis Hotel, 

Bechtel’s Brewery, Staten Island, 

Brooklyn Eagle, 

Opperman & Muller, Turtle Bay 
Brewery, 

Equitable Building, 


Press Club, 
Delmonico’s, 

Hotel Brunswick, 
Lotus Club, 

Union Club, 

Union Square Hotel, 


Mutual Life Insurance Co., Union bquare | = 
rooklyn Bridge, and others 


Coleman House, New York Ferry Co., 
Hotel Dam, Tribune Building, 


Estimates made by Experts at short notice, on application at the office of the Company. 


ELECTRICAL SPECIALTIES. 
BROW The Earth 


The Al Open Circuit Battery. 
e Alarm 
Electric Mat. and Electric Bells. 


Zylonite Push Buttons. BROWN, 
Underground, Aerial and Submarine 


INSULATED WIRES AND CABLES, 106 and 108 Liberty St., New York. 


The Standard Open-Circuit Batteries of the World. 


GONDA and DISQUE. 


The Only Genuine Leclanché Batteries 


Are those which bear this 


LABEL and the Trade-Mark, GONDA, 











CHARLES A. CHEEVER, President, WILLARD L. CANDEE, Treasurer 
THE OKONITE COMPANY. 


MANUFACTURERS OF 











MARK 
for Setting up the “ Gonda” (formerly Prism) Cell, 
(Pacer 6 an! 35) 16341 


i 
BARTER 


DO NOT BE IMPOSED UPON BY IMITATIONS, 





If dealers have not the Genuine Battery, 
send direct to us for Price-List. 


evi namie” = THE LECLANCHE BATTERY CO, 


149 West Eighteenth Street, New York. 


GENUINE DISQUE CELL, COMPLETE. 








THE NATIONAL 


TIME REGULATING COM'Y 


BOSTON, - 
Is now prepared to contract with 


Telephone Companies 


In the United States for the use of its Instruments 
for sending <= 7 

Accurate Time Signals by Telephone 
I-very minute of the day or night. 

Dy ONE INSTRUMENT in an exchange any 
number of subscribers in that exchange can be 
furnished with Accurate Time at a nomincl 
price per year. 

No change in subscribers’ instruments required, 
Docs not interfere with conversation, The sub- 
seriber simply listens at the recciver, without 
calling, and the signals are plainly audible. 


For full particulars, please address, 


JOHN M. ORAM, 
GENERAL MANAGER, 


Pp. 0. Box 1351, BOSTON, MASS, 








GONDA (FORMERLY PRISM) CELL, COMPLETE. The Porous Cell also bears Label. 
x 
Standard ; Fulectrical ;. 
MANUFACTURERS OF 


W orks, 
TELEGRAPH AND TELEPHONE APPARATUS, 
Hotel and House Annunciators, Burglar Alarms, 


CALL BELLS, “POST'S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at-Lowest Prices. 
I= ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES. 23 
Cincinnati, Ohio, U. 8. A. 
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AMERICAN 


Electric Mig, Company, 


EXECUTIVE OFFICES: : 


Western Union Telepragh Ge,’s Building, cor, 20d Stoel wad Sth Avenue, 


FACTORY AND WAREROOMS : 
163-165 WEST 18th STREET, N. Y. 


This Company is engaged in the manufacture of DYNAMO MACHINES and LAMPS, and the 
construction of ELECTRIC LIGHTING STATIONS for lighting CITIES and TOWNS under the 
well-known 


“AMERICAN SYSTEM” 


oF Hitecrmic Amc LIGHTING, 
(WoOod’s Patents.) 
Completeness, durability, steadiness, 


SPECIAL ADVANTAGES OF THIS SYSTEM. — fiontPind"cccusmy or power rns Wand ace 


namo-electric generator occupies less space, is lighter, requires less motive power, and costs less 
than others capable of producing au equal number of lights. There is less firing or flashing of the 
commutator, and consequently less loss of energy and wearing of the parts from this cause than is 
the case with other machines. It requires no oiling or other attention than to be kept clean, and its 
extreme simplicity enables it to be operated with the minimum of skill and attention. The current 
regulator and signalling apparatus, by which the machine is made to generate the exact current 
required for any number of lights from one to its full capacity—as they are turned off and on with- 
out change of speed or waste of power—is simple, effective, and safe. Its lamps are reliable in opera- 
tion, the carbon-reguliting mecbanism being absolute in its control, durable, and unaffected by 
changes of temperature or weather. They are of ornamental design, and the steadiness and purity 
of light produced are unequaled at the same expenditure of power. 


For C 1 lighting stati , or isol lants, ithe y, 
ESTIMATES PUREEEED Eo, “Tigkiing Mpcton ox Wiiscn Soccchereere "Epeten, oe tn tok 
combined. 
SPECIAL ATTENTION oy Po installing isolated plants in Mills, Factories, Shops, Railroad Build- 
Proper construction and installation of central stations and isolated 


CONSTRUCTION WORK. plants is of great importance to insure safety and economy. The 


American Company has done more of this work than any other company in the United States, and 


its work is known to be superior to that of other companies. 

PATENTS. This Companv owns and controls all the Patents and Inventions for electric lighting of 

’ James J. Wood, J. B. Fuller, and many others heretofore controlled by the Fuller Elec- 

trical Co , and the Fuller-Wood Electric Light Co., which include the foundation patents of the 
Gramme dynamo. 

“* Among the different systems 0° arc lighting miy be mentioned the Brush, the Weston, the Schuy- 
ler, the Thomson-Houston, and the Fuller-Wood (hereafter to be known as the American). The 
Fuller-Wood system of are lighting has gained a world-wide os for reliability and economy. 
This organization was originally known as the Fuller Electrical Company, which dates its existence 
from 1878. This system was the foundation of the well-known Gramme Association. being the party 
of the first part in the articles of association, which was composed of the Brush, Weston, United 
States, Thomson-Houston, Edison and Joblacoff companies, which was good evidence that all the 
companies composing that association were willing to pay tribute to the superior merit of the Ful- 
ler Wood system.—J. Y. Sun, Sept. 27th, 1885. 


ILLUSTRATED PAMPHLET AND DESCRIPTIVE CIRCULAR FREE. ADDRESS, 


AMERICAN ELECTRIC MFc. COMPANY, 
Western Union Telegraph Building, cor. 23d Street and 5th Ave., New York. 


TELEPHONE STOCKS 


Of all the different Companies 
BOUGHT AND SOLD ON COMMISSION, 


ALSO 

Chicago Local Stocks and Bonds, 
s. Goa. InvnNnNcCcH, 

144 La Salle Street, Chicago. 





CASTINGS 


FOR 


SMALL DYNAMO, 


For experimental purposes, also 


Materials of allhkinds 


GOODNOW & WIGHTMAN, 


176 WASHINGTON 8T., BOSTON, MASS. 


THE ELECTRICAL SUPPLY CO, 


MANUFACTURERS OF 


ELECTRICAL COODS 
OF EVERY DESCRIPTION. 
Insulated Wires and Cables a Specialty. 
LATEST IMPROVED DIAMOND CARBON BATTERY, 


THE BEST OPEN-CIRCUIT BATTERY MANUFACTURED. 


The Wallace Diamond Carbons. 


RLECTRIC LIGHT SUPPLIES A SPECIALTY. 


WAREHOUSES, 


17 DEY ST.,NEW YORK, 171 RANDOLPH ST., CHICAGO. 


The Ball System of Electric Lighting. 


We are prepared to furnish Electrical Apparatus for Seping, Sores Squares, Mills, 
Factories, Rallroad Depots, and Buildings, Hotels, St ’ ar and p 
generally where perfect Hiumination is desired. 

The Unipolar Dynamo is the Invention of Mr. Chas. E. Ball, of Philadelphia. 


The novelty of the Ball system is in the dynamo, which possesses merits peculiar to itself alone, and j 
different from « tin hitherto constructed. It has two armatures, each 
of ONLY ONE P £ of a field magnet, It is constructed with Jess material, has lower internal stance, 
and to give equal results requires less power than any other dynamo. e current is very regular and produces 
a steady and uniform light. Two circuits of lamps, are and incandescent, may be sustained at same time. or 
either run independently. It does not generate excessive heat in its , and qi Db. 
cooling device or ventilating apparatus. the prevention and requires no cure. 


THE BALL ELECTRIC MANF’G CO. [Limited], 


H. M. FRENCH, General Agent, 
63 EQUITABLE BUILDING, BOSTON, MASS. 























Manufacturers of 


COMPLETE .SYSTEMS OF 


ELECTRIC LIGHTING 
Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most perfect system of both Incandescent and Are Lighting. Entire free- 
dom from hissing and flickering in our Arc Lights, and long lite and great bril- 
liancy in our Incandescent Lights. 

ynamo Machines with perfect automatic regulation, reliable and efficient. 
___ Prices moderate, Estimates made for lighting from Central Stations or for 
isolated plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0.. 


Hartiord, Conn. 





New York Office: 
14 BROADWe~v 





rotating within the inductive influence | 








The Brevoort Mis. Co,, 


MANUFACTURERS OF 


THE ROBERTS 
PERMANGANATE BATTERY. 


This is the Best and the Cheapest Open-Circuit 
Battery in the market. It is farsuperior 
to any of the Sal-Ammoniac Cells 
Now in Use. 
e, 


Electromotive Force, 1.8 Volt: Amperes, 2.5. 


When the battery is exhausted all that is neces- 
sary is to supply a new solution; the battery is 
then as good asnew. The zincs will last through 
two rechargings of the battery. Each cell, with 
: a single charge of solution, will outlast and out- 


| ; 


NY we ANAT e 


work any sal-ammoniac battery. 


PRICE, Complete, . . . $i. 


. . _ Liberal Discount to the Trade. Send for Price 
List and Descriptive Circular. Address office, 
: 3 FOR SALE ALSO AT 

f ELECTRICAL SUPPLY COMPANY, 
17 Dey Street, New York. 
E. 8S. GREELEY & COMPANY, 
5 and 7 Dey Street. 
THE UNITED STATES ELECTRIC CO., 
41 Wall Street, New York. 
THE ELECTRIC GAS LIGHTING CO., 
45 Milk Street, Boston. 


Cc. E. JONES & BRO,, 
51 West 4th Street, Cincinnati, 0. 
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BRADY ELECTRIC LIGHT MAST ARM. 


H. M. LINNELL, Selling Agent, Hartford, Connecticat. 


T. H. BRADY, Patentee and Sole Manufacturer, New Britain, Connecticut. 





HartForpD, Connecticut, December 29, 1885. 
Tuomas H. Brapy, Esq., New Britain, Connecticut. 


Dear Sir —We take pleasure in giving you our experience with the Eleetric Light Mast Arm manufactured by you. We 
have had experience with mast arms manufactured by others and can unhesitatingly pronounce yours the best, both as 
regards ease in working and 

ermanent durability, of any we 

ave used. In_ connection 
with this we will say that 
several of our workmen have 


we have sent you 


the Cit 


remain, 








perfection and also 
or, in other words, 
poles. 





New York, January 5, 1886. 
T. H. Brapy, Esq , New Britain, Connecticut, 
Dear Sir--1 am much pleased with your Mast Armsfor are lamps. They are 
low in price, and perfectly adapted for all purposes 


simple in construction, 


invented mast arms that we could 
undoubtedly manufacture at a 
trifle less than we can purchase 
ours, but asan evidence of our 
«lief that yours is the cheapest 
and best for us in the long run, 


fifty of your Mast Arms for the 
plant which we have erected for 
of Richmond, Va. 
Wishing you every success we 
Yours very truly, 


care of, and are quite an ornament. 





the order for 


SCHUYLER ELECTRIC LIGHT CO., 
By Cuas. E. Dustin, 


HARTFORD, ConNEcTICUT, November 30, 1885. 
T. H. Brapy, Esq., New Britain, Connecticut, 
i Dear Sir.—I have used several of your Mast Arms and find that they work to 


that they are a great ery ment over the swinging lamp, 
ne middle of the street between two 


a lamp suspended in t 


They are much less liable to get out of order, they are quite easy 
I can fully commend them to anyone. 


Yours truly, 
HARTFORD ELECTRIC 


where projecting lamps are required. 


THE BRUSH-SWAN ELECTRIC LIGHT CO.OF NEW ENGLAND, 
General Manager. 














Arms, and are very 











Dear Sir.- Some few months ago we substituted your Mast 


was pulling lamp out to its position. 


Yours truly, 


J. B. PowE tt, 


BROOKLYN, NEw York, December 16, 1885. 
Mr. Tuos. H. Brapy, 


swinging lamps (i.e, lamps suspended in the middle of the roadw ay), and find 
them a vast improvem: nt. 
We were —— with the old style by carbons slipping by when the trimmer 


We 
much pleased with same. 


Should be pleased to have you send anyone to inspect same. 


Respectfully, 
MUNICIPAL ELECTRIC 


Vice-President 


LIGHT CO., 
F, A. Frencu, Superintendent. 


Arms for some 


find no such trouble with your Mast 


LIGHT CO., 
Cuas, CooPEer. 





to take 





Eugene F. Phillips, W.H. Sawyer, — 
Sec. & Elec. - 


President, 
oe 


davis Elia Wott 





MANUFACTURERS OF 


Patent Finished Insulated 


ELECTRIC WIRES, 


Telephone and Electric Cordage, 
ELECTRIC LIGHT WIRE, MAGNET WIRE, 


Patent Rubber Covered Wire, Office and Annun- 
elator Wire, Lead-Encased Wire, Anti-Induction 
Aerial and Underground Cables, etc., etc. 
Fale ea 
FACTORY—PROVIDENCE, R. I. 


New Vork Office—15 Cortlandt Street. 


GEO. L. BEETLE, Agent. 


Write 


Oak Ding and Brackets 


OF OUR OWN MANUFACTURE. 


TELEPHONE SWITCHBOARDS, 
ELECTRIC BELLS, 
MEDICAL BATTERIES, 


AND A FULL SUPPLY OF 


Covered Wites and Electric Sundries 


ALWAYS ON HAND. 
Send for Catalogue. 


DETROIT ELECTRICAL WORKS, 


Cor. 7th and Woodbridge Streets, 
DETROIT MICH. 











MODEL and Ay pec 
Bro. 
TC eENTAL san 





UNION BLECTRIO 60, 


{1 ANN ST., NEW YORK. 


eat and electrical 


Meuival_Batieries, ne. LI} Models, Expert 

Mental Work, and fine brass castings. Send for 

Catalogue C. E. JONES & BRO. € incinnati, O. 
it is important to us that you mention this paper. 








ELECTRIO SCARF PIN, $2. 
* Great Novelty. Weignt only 6oz. 
Live Agents Wanted, Outfit. $2. 


Gold and Silver Electro-plating Apparatus and Outfit, 


For JEWELERS, STUDENTS, AMATEURS, ETC., 
FROM $4.00 to $9.50 
SEND STAMP FOR CIRCULARS. 


DIRECT READING 
AM-METERS, YOLT-METERS, YOLT-AM- 
METERS AND MILL-AM-METERS, 


(A. K. EATON’S PATENT) 


ALSO 


Electrical Instruments of all kinds, 


Manufactured and for sale by 


A. K. EATON, 


63 and 65 HENRY STREET, 
Brooklyn, New York. 

















Brownlee & Co., 
DETROIT, MICH. 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, 


B.OWNLEE’S CONCAVED BRACKET. 











Patent applied for.) Send for Catalogue. 


ELECTRICAL NOVELTIES INTRODUCED! 


Parties desiring to introduce new electrical ap- 
pliances in Providence and vicinity should address: 


PROVIDENCE ELECTRICAL SUPPLY C0., 


Manufacturers and Dealers in 
ALL KINDS OF ELECTRICAL SUPPLIES, 
56 Washington St., PROVIDENCE, R. I. 


ELCTRIC BELLS A SPECIALTY.E 


The Connecticut District 
TELEGRAPH & ELECTRIC CO., 
101 Bank Street, Waterbury. Conn. 


ZINCS, 


LECLANCHE ZINCS, with Thumb-screw or Patent 
Spring Connections, from Pure Spelter 
and well amalgamated. 


GRAVITY BATTERY ZINE AND COPPERS, 


Medical Battery Zincs 
and Rolled Zine Plates. 











Burglar-Alarm Spring Batteries 
and Supplies. 


WwooD & BRONZE PUSH-BUTTONS 
Extra Fine Quality. 
Special Agents for Bartholdi Two-Wire Automatic 
Gas Burner. 





SEND FOR CATALOGUE AND PRICES. 
THE 


SECURITY 
Mutual Benefit Society 


No. 233 Broadway, New York, 
(Opposite Post Office.) 








ONLY TWELVE ASSESSMENTS 
Have been levied since the Society began business, 
averaging three a year, and making the cost for 
assessments to a man of 35 years, but $3.93 a year 
for each $1,000 of insurance. —-~— 


Send for Circulars. Agents Wanted. 
(ee Remunerative employment offered energetic 
and reliable men in all sections of the United States. 











Electric 





Light Globes, 


Manufactured by 


NEW ENGLAND GLASS WorKS, BOSTON, MASS. 


—ae Send for Price List. 











The New Volta Pavia Battery, 


FOR ELECTRIC LIGHTING. 


Ten Cells will maintain two eight-candle lamps for two hundred and fifty hours on one solution. 


It is 


made from PURE Chemicals, Manufactured Expressly for, and Imported Exclusively by 


THE CHEMICAL ELECTRIC LIGHT AND POWER C0, 


TRY A SAMPLE GALLON AT 75 CENTS. 


ADDRESS, 


No. 95 MILK ST., 


BOSTON, MASS. 





TRIPLEX INSULATED 


Wire and Rubber Cb, 


UPERIOR QUALITY 
OF INSULATION 


ON ALL OLASSES OF 


Blectric Wires 
AND CABLES. 





Address, 169 FRONT ST., New York City. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
Enesulated and Bare. 





T Marke, 


+ Dhespher. Binge 


Lashines High Electrical mart id and Resist- 
ance 


to Corrosion with iignenesy and Tenacity. 


Standard Sizes, 16, 17, and io, stuos’ Gauge. 


ADDRESS ; 


The Phmbor-Bonze Sling Ca, (nie, 
’ 612 AROH ST., PHILADELPHIA, PA.‘ 


Owners - of - the - United - States - Phosphor-Bronze - Patents. 
Sole Manufac-crers of Phoephor-Bronze in the United States. 
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THs Tmo SNWNGIWes, 


THE MOST SIMPLE DURABLE AND ECONOMICAL 


Automatic Cut-Off Engine 


the World. References furnished from the most successful ELECTRIC LIGHT PLANTS in the Unite 
Paine States. MEDAL FRANELIN INSTITUTE by 


AND HIGHEST AWARD from 


INST! OF PHILA. Mfd. 


FOUNDRY AND MACHINE DEPARTMENT, 


HMarrisburgh Car Mfg. Co., HARRISBURGH, PA. 





JARVIS ENGINEERING CO. 


BOSTON, 


MASSACHUSETTS. 


CONTRACTORS FOR 


Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 





CAS 


“OTTO” encine 


OVER 10,000 IN USE. . 
Started Instantly by a Match, 
When Stopped all Expense Ceases. 


Works without 
boiler, steaun, coal, 
ashes or attend- 
ance. Successfully 
adapted instead of 
™ steam power in ali 
industries and of- 
= special — 

ges for runn 
ese electrical machin 

e 
ana Telephone as well as Lighting purposes % — 
Built in Sizes of 1,2, 4, 7,10, 15426 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor. 33d & Walnut, Phila. ‘ 
Branch Office: 214 Randolph Street, Chicago. 


neandescent Lamps, 


From 8 to 150 C. P. (Battery Lamps from 
1-2 to 8 C. P.) made in large quan- 
tities at short notice. 
ADDRESS, 


SUN ELECTRIC LIGHT CO., 


WOBURN, MASS. 




















THE WARREN P. FREEMAN CO. 
ELECTRICAL SUPPLIES, 
106 & 108 LIBERTY ST., N. Y. 





Fea 
Dynamo Machines manufactured by us are the 
most reliable, and require less attention than any 
in the market. 
Our Incandescent and Arc Lights are taking the 
lead throughout this country, and all work guarap- 
teed satisfactory. 


PHILLIP REIS 
THE TELEPHONE. 


A biographical sketch, with documentary,testi- 
mony, translations of the original papers of the in- 
ventor and contemporary publications. 

By Silvanus P. Thompson, B, A., D. Sc. 

8vo, Cloth, Price $3.00, Post Paid. 


E. & F. N. SPON, 35 Murray Street., N.Y. 








MAGNETO §S 


= 








IGNAL BELLS. 


No Battery Required. 


$4, $6, 


We make a specialty of the manufacture of these bells for 
———_ Companies, and after an experience of many years. 
our facilities for the prompt execution of large orders are un- 


and upwards, according to style desired. 
Discount on large lots. 


equaled. 
Close attention given to furnishing samples for special orders 


VIADUCT MANUFACTURING CO. 


OF BALTIMORE. 
A. GQ. DAVIS, President. 
Office, Norii-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SEND FOR IGT USTRATED CATALOGUE 


A. B. PROAL, Secy. & Treas. 
















16x24 D'UBLE BRAIDER. 


) NEW ENGLAND 
BUTT C0., 


Providence, R.I., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 


"Telephone 


AND 


- ELECTRIC-LIGHT WIRE. 


SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY, 





BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris's Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ECONOMICAL STEAM EN- 


S CINE BUILT. 
LECTR C LIGHT COMPANIES TAKE Ni 


E TIGE! They are especially ad- 
ap’ or all purposes where continuous service at uniform speed is required and at the 
minimum of cost of repairs. 

Send for a copy of Engineers’ and Steam Users’ Manual by J. W. Hill, M. BE. Price, $1.25. 


HARRIS-CorLiss STEAM ENGINE 











New Tanove Buckeye Automatic Gut-Orr Encines. 


In Use Over 


25 to 1,000 H. P. 





These Engines are the bined result of long experience 
with automatic cut-off regulation and most careful Trevision 
of all details. They are designed and constructed for heavy 


and continuous duty at medium or high rotative speeds. 
Highest attainable conomy in Steam Consumption and 
superior regulation guaranteed. Self-Contained Automatic 
Cut-off Engines. 12 to 1v0 H.P, for driving Dynamo Machines 
a SPECIALTY.—Ilustrated Circulars with various data as 
= to practical Steam Engine Construction and performance, 
= free by mail, Address 


BUCKEYE ENGINE CO., Salem, 0. 


AGENTS: 
D. L. DAVIS, 84 8. Canal St., Chicago, Ill. 


and ROBINSON & CAREY, St. Paul, Minn. 





SALES 
Geo. A. BARNARD, 70 Astor House, N. Y., 
and 68 Mason Building, Boston, Mass. 


THE MATHER DYNAMO-ELECTRIC MACHINE. 
2 FLECTRO-PLATING. 


No Reversing, No Water, 
No Noise, No Spark. 


SATISFACTION GUARANTEED. 


MANUFACTURED BY 


THE EDDY ELECTRIC MFG. CO., 


SUCCESSORS TO 


A. H. EDDY, 


Hartford, Conn. 
SEND FOR CIRCULAR, 


» — SHEPARD’S [s60.] CELEBRATED 
Electric Light. Screw-Cutting Foot Lathe. 
HENRY C. REES, 


CAP LATHE, $125. 

Foot and Power Lathes, 

730 Sansom St., Philadelphia, Pa., nn See ae 
Undertakes the Furnishing and Erection o* 

Electric Light Plants of every system. 


Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 

Incandescent Wiring and Repairs to Dyna. 

nos and Lamps a specialty. 




















i 
logue of outfits for amateurs 
or artisuns. dress, 


ew ll. 1. SULPARD, Agt, 
134 E. SECOND STREET, CINCINNATI, O. 


UTTA-PERCHA CO., 
420 to 426 East 25th St., N. Y,, 


Have improved machinery and increased facilities for making 


Submarine, Subterranean and Aerial Cables. 


We guarantee our productions 


TO BE SUPERIOR TO ANY IMPORTED, 


and to sell at prices which will render importation unnecessary. 
All the GUTTA-PERCHA insulated cables made in this 
country have been manufactured ut our works. 


pers, &c. Send for cata- 
Estimates furnished on application. 





THE BISHOP C 





All kinds of Insulated Wires at the Lowest Prices. 
PURE GUTTA-PERCHA FCR ALL PURPOSES. 
W. W. MARKS, Supt. HENRY A. REED, Sec’y. 


WANTED TO PURCHASE 


IN QUANTITY FOR CASH, 


Wire, Crossarms, Pine Brackets, Insulators, Bolts, 


Aria! cables and a general assortment of line material and tools; also switchboards, magnetos and 
other apparatus for telephone exchanges and private lines. Manufacturers and inventors having 
telephones and telephone apparatus of merit and novelty, which they desire introduced in the South- 
west, are invited to correspond with us. Address 


The Texas Telegraph & Telephone Co., 


Box 250, GALVESTON, TEXAS. 


Shultz Belting Company, 


SHULTZ PATENT FULLED LEATHER ERELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened by our paten Belt. 











ted process. Our 
ing is more pliable, hugs the pulley better, transmits more power than any other, cade the only perfect 
ELECTRIC TIGHT BELT MADE. Agents in all cities, Send for trial belt. 
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Parker-Russell Mining & Manufacturing Co, 


ELECTRIC LIGHT 


CARBONS 


FOR ALL TENSIONS. 





UNEQUALLED FOR 


STEADINESS °F LIGHT 


AND UNIFORMITY. 


City Office—711 Pine Street, St. Louis, Mo. 








Household Electric Light Company, 


153 ESSEX ST., BOSTON, MASS., 


LICENSED stuns FACTURERS OF THE 
Mather Dynamo, for Arc and Incandescent Lighting ; Arc Machines, 1 and 2 Lights : 
Incandescent Plants, from 1 to 20 Lights; Motors, up to2 HP. 
AGENTS WANTED. SEND FOR CIRCULARS. 





THE CURT BATTERY: 
bags lly the cleanest, most durable and rectical there- 
e, the most economical and speedo cell in the market. 
Fo or expe rimenting, for medica’ 8, for the labora- 
tory, > mo more suitable cell co non ig og for und. ” Address for 
circulars. 


CURT W. MEYER, 357 FOURTH AVE. NEW YORE. 


met and © aaa 


Bedical Batteries, PL 1 Mo dels, Ra! eri- 

| Work, and fine brass castings. for 
pe ae Cc. E. JONESS& BRO. +5 incinnati, O. 
It is important to us that you mention t 








Insulated Electric Wires. 





tee 


TELEPHONE CORDS. 
SWITCH-BOARD CORDS. 
ELECTRIC LIGHT WIRE. 
MAGNET WIRE. 
| RESISTANCE WIRE. 5 
OFFICE and 
ANNUNCIATOR 
| WIRE. 
| INSULATING TAPE. 
| KERITE WIRE. 


. 


eee. 
ws 







Patent Lead Taped Wire and Cables. 


ce 


WESTERN ELECTRIC COMPANY. 


227-261 So. Clinton Street, Chicago. 
70-76 Trinity Place, New York. 
59 Moorgate Street, London, &. C. 


$3 Rue Boudewyas, Antwerp. ‘ 





OFFICE CABLES. 


CHARLES L. BLY, 


MANUFACTURER AND DEALER IN 


ELECTRICAL SUPPLIES, 


Forthe Telegraph, Telephone and Electric Light. 
Specialties: Electric Gas-Lighting Apparatus, 
Electric Bells and Annunciators, and 
Burglar Alarms. 


37 Pear! St., Boston, Mass. 


THE MORRISON 


Gravity Battery 


} THE ONLY BELIABLE CLOSED-CIBCUIT BATTERY IN EXISTENCE. 


) UNION Squire +4 OTEL, 





AND HOTEL DAM, 
HEADQUARTERS : 


Trlenhone, Telegraph aud Electric Light People. 
A. J. DAM & SON, Proprietors, 
Union Square, cor. 15th Street, New York. 















al i After thirty years’ experimenting with other batteries, The 
Hi | | } Gamewell Fire Alarm Telegraph Co. adopted it as their standard. 


OrrFice or THE GAMEWELL Fire ALARM TELEGRAPH Co, 

s Barciay St., New York Cry. 

New York, August 14th, 1885. 
THE SouTHERN Evectric Co., BALTIMORE, ‘Mp. 

Gentlemen ;:—We have adopted the * ‘MORRISON GRAVITY 
| BATTERY” as the Standard Fire Alarm Battery for this com- 
any’s service. After thirty years’ experience we unhesitating- 
im ly endorse it as best form of Gravity Battery ever devised. 

| urs very truly, J. N. GAMEWELL, 
General Superintendent Gameweli Police & Fire Alarm "Telegraph Co. 


Manufactured only by 


THE SOUTHERN ELECTRIC (0., 


Warerooms, Hoen Building, cor.North and Lexington Sts.; 
Works, cor. Constitution and Monument Sts., 


ting ro BALTIMORE. MD. 


FOREST Ore'y ELECTRIC WORKS, 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT CUT-00TS, 


GANG SWItTCcHEs, 


In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
4 sale of any Electrical 
apparatus. (Electric 
Light a specialty’. De 
scriptions and prices on 
request. 





Correspondence 
Solicited. 


W, B. CLEVELAND, Prop. 
144 SUPERIOR ST., CLEVELAND, 0. 


Lowest Prices 
FOR 


BELLS, 


E. W. HAZAZER, 


32 Frankford Street, 
NEW YORK. 


| 
| 
» ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


For Telephone, Telegraph and Electric Light. 
OFFICE, LINE, 





Handle removable. 


TANDARD 
ELECTRICAL 
INSTRUMENTS. 


Galvanometers, Resistance Ccils. 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, &c. 
ELECTRIC MFG.Co, 
P. O. Box 80, Troy, N. Y. 























‘MITCHELL, VAN cE & CO., 








i c= 
MANUPAC TURERS, _/ ANNUNCIATOR WIRE, 
Wacerthens tat "Sltr” Bacar 9 Manufac Magnet Wire and Flexible Cordage, 


(200 & 262 4. THIRD ST., 
PHILADELPHIA, PA. 











system of Incandescent Klect rie L igh, aloo Cx 7 
sation Pistares for both Gas a 


Ketimater and deatens furn Shed upen apoteatien. | 
836 & 638 BROADWAY, 
NEW YORE 
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THE FOREST CITY CARBON MFG. COMPANY 





CLEVELAND, OHIO, 


Manufacturers of 


“FOREST CITY” CARBONS for ELECTRIC LIGHTING. 


QUALITY GUARANTEED. 


HOLMES, BOOTH & HAYDENS, Sole Agents, 


New York 


and Boston. 





E. 8. GREELEY & CO., 


uccessors fo 


AGN L.G. TILLOTSON & CO. 


MANUFACTURERS, 





IMPORTERS AND DEALERS IN 


Telegraph, Telephone, & Electrical Supplies 
OF EVERY DESCRIPTION, 
5 and 7 DEY STREET, NEW YORK. 


CABLES {**""” Submarine, 
These carbons are made of the 
BEST M 


ePrare, | WIRES!" 


Subterranean, &c, 








House Wire, Lead Wire 

and with the latest im ~ gem machinery, of any INSULATORS; 
Pins, L 

Special LENGTHS and SIZES to Order. niabber Nook Dike 

A large and compl ete stock always on hand. 


Insulated Wires, &e. 
required degree of hardness, and can be 
CROSS ARMS; Brackets, &c. 


Rubber Hook, 
used in all makes of Electric Lamps. Porcelain, | 
The regular sizes, 12 inches long, run from 4% inch 
ELECTRIC LIGHT, DISTRICT TELEGRAPH, | 
BURGLAR ALARM SUPPLIES, &c, 


Glass, &c. 
to 1 inch diameter, varying by sixteenths. 
Send for Estimates. 


The want of a high order of battery plate has 
long been felt. Those wishing such would do well 
to use the 

BOULTON PLATES, 

Special attention is given to the manufacture of 
all sizes to order 

Price Lists and full information furnished on 
application. 

Also Exclusive Agents of the celebrated 





‘©SMEUSIC WiTHOUT A TEACHER.” 


rson can play atune onthe Piano and Organ in 


ctteiens 2 Cored CARBON A 
ny 
tif feoen minutes by using SOPER’S INSTANTANEOU! 
GUIDE. The Guide with twenty pieces of ae music 


for the United States. 
mailed to an, en pe = a? t of st. 00. 0 provious 


BOULTON CGARBON WAY ORKS, |zsjssyattesen aa 8 


Foot of Wilson Avenue, 








CLEVELAND, OHIO. 
Telegraph oma Electrical 








Medical Batteries, Inventors. Models, Expet:| POR ARO LIGHTING. 
iackeaeamisee | tl Manetngenens eter Metuenl Gon, 
Li 
ROYCE & M AREAN, Uniformity, Durability & Superior ae 
DEALERS LN PITTSBURGH CARBON CO., lim’d | 


PITTSBURCH, PA. 


“THE ELECTRICAL REVIEW,’ 
Ani!lustrated weekly journal, is theackno wy eee 
er in the world Jaan cal science. Edit ith c -~ 
its editorial opinion is reliable,its news caenes ns bright 


No. 1408 Penna, Avenue, lg apm 
Opp. Willard's Hotel, WASHINGTON, D. Cc ew Bon 23 PARK ROW, 


STANDARD UNDERGROUND CABLE = 


MANUFACTURERS OF 


The WARING ANTI-INDUCTION and BUNCHED 


Telegraph, Telephone and Electric Light, Underground and Submarine 
oe (A IS TESS eee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS 
Ao, 128 Pearl St., New York City. {au .Wor,.} No. 88 Fourth Ave., Pittsburgh, P° 


THE AMERICAN BELL TELEPHONE CO. 


‘to 95 MILK STREET, BOSTON, MASS. g* 


ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 

















, 











This Company owns the » Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 174,- 


465, and January 30, 1877, No. 186,787. 





The transmission of Speech by all known forms 
of Electric Speaking Telephones infringes the rig rht | 
and 


secured to this Company by the above patents, 


each individual user of telephones, not ftur- 
for such 


renders 
nished by 
unlawtul ure, 
linble to 


it or its licensees, responsible 


and all the consequences thereot, and | 


uit therefor. 


Consolidated Electric Light Co. 


Owning and Operating the 


oo. -MAN PATENTS. 


EXECUTIVE OFFICES: | }HILADELPHIA OFFICE 
'205 Walnut street; 
Mutual Life Building, aie dana. 
4 Pearl Street. 


NEW YORK. 
CHARLES H. BANES, HUGH R. GARDEN 
President. Vice President. 


NENRY C. DAVIS, Treas. and General Manager. 


Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


"ISTIMATES FURNISHED for the Thomson - Houston 
System of Arc re Lighting, 


THE “Tie THOMSON: HOUSTON ELECTRIC CO. 


Principal Office, 131 Devonshire St., Boston, Mass., 

FURNISHES THE 
ONLY PERFECT AUTOMATIC, SELF-REGULATING SYS- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
In. all desirable qualities of Erzorrio Aro Ligurs the THOMSON-HOUSTON SYSTEM 
has no equal. The Lights are superior in color and steadiness, and the entire apparatus is 
more economical, efficient and safe, more easily managed, and Jess liable to derangement than 
any other. 

THE THOMSON-HOUSTON ELECTRIC CO. was awarded the First Prize for the 
best system of arc lighting, and the best Are Lamp, at the Cincinnati Industrial Exposition 
of 1883. 

The Thomson-Houston System has been awarded superiority in all the competitive tests 
to whichit has been subjected. NEW ILLUSTRATED PAMPHLET will be 


ssnt on application. 











THE 


= [nited States Electric lity CO. 


SOLE MANUFACTURERS OF 


WESTON 
DYNAMO MACHINES 


FOR BOTH 


Are and Incandescent Lighting and Electro plating. 
WESTON : ARC : LANIPS, 


Weston Incandescent Lamps, 
ELECTRIC MOTORS, AUTOMATIC REGULATORS, 


Fixtures, Fittings, &c. 


THE WESTON SYSTEMS or 
Arc and Incandescent Lighting 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, SAFETY, RELIABILITY ano 
Perfection « Automatic Regulation. 


Full information with prices and estimates furnished up: 


t ap pliomtion 


General Office, 69 & 61 Liberty St., New York. 
Chicago Office, 216 LA SALLE STREET. 
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BRADY ELECTRIC LIGHT MAST ARM. 


H. M. LINNELL, Selling Agent, Hartford, Connecticat. T. H. BRADY, Patentee and Sole Manufacturer, New Britain, Connecticut. 


{ March 6 Ae 








Eugene F. Phillips, W.H. Sawyer, — 
President. Sec. & Elec. 4 ~=_ 


dnsrica Elta Wtes 





HARTFORD, Connecticut, December 29, 1885. 
Tuomas H. Brapy, Esq., New Britain, Connecticut. 


Dear Sir.—We take pleasure in giving you our experience with the Electric Light Mast Arm manufactured by you. We 
have had experience with mast arms manufac tured by others and can unhesitatingly pronounce yours the best, both as 





regards ease in 
ave used. 


with this 
several 


ours, but 


the Cit 


remain, 








poles. 





ne ee of any we 
n 
we will 
of our workmen 
invented mast arms that we could 
undoubtedly manufacture at a 
trifle less than we can purchase 
asan evidence of our 
wlief that yours is the cheapest 
and best for us in the long run, 
we have sent you the order for 
fifty of your Mast Arms for the 
plant which we have erected for 
of Richmond, Va. 
Wishing you every success we 
Yours very truly, 


care cf, and are quite an ornament. 


working and 
connection 
that 
have 


say 





SCHUYLER ELECTRIC LIGHT CO., 
By Cuas. E. Dustin, 


HARTFORD, ConNEcTICUT, November 30, 1885. 
T. H. Brapy, Esq., New Britain, Connecticut, 


Dear Sir.—! have used several of your Mast Arms and find that they work to 
perfection and also that they are agreat improvement over the swinging lamp, 
or, in other words, a lamp suspended in the middle of the street between two 
They are much less liable to get out of order, they are quite easy 
I can fully commend them to anyone. 


Yours truly, 
HARTFORD ELECTRIC 


New York, January 5, 1886. 


T. H. Brapy, Esq , New Britain, Connecticut, 


Dear Sir--I am much pleased with your Mast Armsfor are lamps. 


simple in construction, 


low in price, and perfectly 


where projecting lamps are required. 


THE BRUSH-SWAN ELECTRIC LIGHT CO. OF NEW ENGLAND, 
General Manager. 





swinging lamps (i. 








Arms, and are very 








Dear Sir.- Some few months ago we substituted your Mast 
middle of the roadway), 


was pulling lamp out to its position. 


Yours truly, 


J. B. Powe tt, 


BROOKLYN, NEw York, December 16, 1885. 
Mr. Tuos. H. Brapy, 


e, lamps suspended in the 


them a vast improvem: nt. 
We were troubled with the old style by carbons slipping by when the trimmer 
We find no such trouble with your Mast 


much pleased with same. 


Should be pleased to have you send anyone to inspect same. 


Respectfully, 
MUNICIPAL ELECTRIC 


Vice-President 


LIGHT CO., 


F, A. FRENcu, Superintendent. 


They are 
adapted for all purposes 


Arms for some 


LIGHT CO., 
Cuas. Cooper. 





to take 


and find 





MANUFACTURERS OF 


Patent Finished Insulated 


ELECTRIC WIRES, 


Telephone and Electric Cordage, 
ELECTRIC LIGHT WIRE, MAGNET WIRE, 


Patent Rubber Covered Wire, Office and Annun- 
elator Wire, Lead-Encased Wire, Anti-Induction 
Aerial and Underground Cables, etc., etc. 

—— O-—- — 
FACTORY—PROVIDENCE, R. I. 


New Vork Office—15 Cortlandt Street. 


GEO. L. BEETLE. Agent. 
WEI E 


Oak Pins and Brackets 


OF OUR OWN MANUFACTURE, 


TELEPHONE SWITCHBOARDS, 
ELECTRIC BELLS, 
MEDICAL BATTERIES, 


AND A FULL SUPPLY OF 


Corered Wises and Elects Sundsis 


ALWAYS ON HAND. 
Send for Catalogue. 


DETROIT ELECTRICAL WORKS, 


Cor. 7th and Woodbridge Streets, 
DETROIT MICH. 


MODEL and g Seni forCirewiars, 


XPERIMENTA C.E.Jones& Bro, 














CINCINNATI, 0. 
WORK ociiiv. 





UNION ELECTRIC 60, 


{ ANN ST., NEW YORK. 


Telegraph and Electrical 


Meuival_Batieries, Inventors’ Models, 

mental Work, and fine Grass castings. Send for 

Catalogue C. E. JONES & BRO. © incinnati, OG. 
it, is important to us that on mention this paper. 


Expert 





ELECTRIC SCARF PIN, $2. 
~ Great Novelty. Weignt only 6oz, 
Live Agents Wanted. Outfit. $2. 


Pe and Silver Electro-plating Apparatus and Outfit, 


For JEWELERS, STUDENTS, AMATEURS, ETC., 
FROM $4.00 to $9.50 
SEND STAMP FOR CIRCULARS, 


DIRECT READING 
AM-METERS, VOLT-METERS, YOLT-AM- 
METERS AND MILL-AM-METERS, 


(A. K. EATON’S PATENT) 
ALSO 


Electrical Instruments of all kinds. 


Manufactured and for sale by 


A. K. EATON, 


63 and 65 HENRY STREET, 
Brooklyn, New York. 














Brownlee & Co., 
DETROIT, MICH. 


DEALERS IN 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, 


B-OWNLEE’S CONCAVED BRACKET. 








Patent applied for.) 





ELECTRICAL NOVELTIES INTRODUCED! 


Parties desiring to introduce new electrical ap- 
pliances in Providence and vicinity should address: 


PROVIDENCE ELECTRICAL SUPPLY C0., 


Manufacturers and Dealers in 
ALL KINDS OF ELECTRICAL SUPPLIES, 
56 Washington St., PROVIDENCE, R. I. 


ELCTRIC BELLS A SPECIALTY.E 


The Connecticut District 


TELEGRAPH & ELECTRIC CO., 
101 Bank Street, Waterbury. Conn. 


ZINCS. 


LECLANCHE ZINCS, with Thumb-screw or Patent 
Spring Connections, from Pure Spelter 
and well amalgamated. 


GRAVITY BATTERY ZINCS AND COPPERS, 


Medical Battery Zincs 
and Rolled Zinc Plates. 











Burglar-Alarm Spring Batteries 
and Supplies. 


WwooD & BRONZE PUSH-BUTTONS 
Extra Fine Quality. 
Special Agents for Bartholdi Two-Wire Automatic 
Gas Burner. 





SEND FOR CATALOGUE AND PRICES. 
THE 


SECURITY 
Mutual Benefit Society 


No. 233 Broadway, New York, 
(Opposite Post Office.) 








ONLY TWELVE ASSESSMENTS 
Have been levied since the Society began business, 
averaging three a year, and making the cost for 
assessments to a man of 35 years, but $3.93 a year 
for each $1,000 of insurance. —~ 


Send for Circulars. Agents Wanted. 
ge Remunerative employment offered energetic 
and reliable men in all sections of the United States. 





/ 


Flectric 








Light Globes, 


Manufactured by 


NEW ENGLAND GLASS WORKS, BOSTON, MASS. 


—e Send for Price Lis. — 








The New Volta Pavia Battery, 


FOR ELECTRIC LIGHTING. 


Ten Cells will maintain two eight-candle lamps for two hundred and fifty hours on one solution. 


It is 


made from PURE Chemicals, Manufactured Expressly for, and Imported Exclusively by 


THE CHEMICAL ELECTRIC LIGHT AND POWER CO, 


TRY A SAMPLE GALLON AT 75 CENTS. 


ADDRESS, 


No. 95 MILK ST., 


BOSTON, MASS. 








TRIPLEX INSULATED 


Wire and Rubber Cb, 


UPERIOR QUALITY 
OF INSULATION 


ON ALL OLASSES OF 


BS lectric Wires | 
AND CABLES. 





Address, 169 FRONT ST., New York City. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
Enesulated and Bare. 





T Marke. 


. Phespthor- Bionge. af 
\wmbines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity. 
| Standard Sizes, 16, 17, and io, stuos’ Gauge. 


ADDRESS 5 


Tha Phuphr Sue ning Ca, (ine, 


612 AROH ST., PHILADELPHIA, PA.‘ 
Owners - of - the - Umted - States - Phosphor-Bronze - Patents. 
Sole Manufac‘crers of Phorphor-Bronze in the United States, 




















23] 


: 6, 1886] 


HLEOTRICAL REVIEW. 


138 











States. MEDAL AND HIGHEST AWARD from 


Loan Lie oN CLIN Se, 


THE MOST SIMPLE DURABLE AND ECONOMICAL 


Automatic Cut-Off Engine 


In the World. References furnished from the most cuccental Bae LIGHT PLANTS 


in the Unite 
. by 


oF Mfd 


FOUNDRY AND MACHINE DEPARTMENT, 


HMarrisburgh Car Mfg. Co... HARRISBURGH, PA. 





JARVIS ENGINEERING CO. 


BOSTON, 


MASSACHUSETTS. 


CONTRACTORS FOR 


Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 





CAS 


7 0 T T 0” ENCINE 


OVER 10,000 IN USE. . 
Started Instantly by a Match, 
When Stopped all Expense Ceases. 

= Works without 
boiler, stea.n, coal, 
ashes or attend- 
ance. Successfully 
adapted instead of , 
™ steam power in all | 
industries and of- 
a spoctal te on 

or 

a electrical machitt 
ana Telephone as well as Lighting purposes > — 
Built in Sizes of 1,2, 4, 7,10, 15.426 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor. 838d & Walnut, Phila. ‘ 
Branch Office; 214 Randolph Street, Chicago. 


neandescent Lamps, 


From 8 to 150 C. P. (Battery Lamps from 
1-2 to 8 C. P.) made in large quan- 

















tities at short notice. 
ADDRESS, 


SUN ELECTRIC LIGHT CO., 


WOBURN, MASS. 








THE WARREN P. FREEMAN CO. 


ELECTRICAL SUPPLIES, 
106 & 108 LIBERTY ST., N. ¥. 





Dynamo Machines manufactured by us are the 
most reliable, and require less attention than any 
in the market. 

Our Incandescent and Arc Lights are taking the 
lead throughout this country, and all work guarap- 
teed satisfactory. 


PHILLIP REIS 
THE TELEPHONE. 


A biographical sketch, with documentary,testi- 
mony, translations of the original papers of the in- 
ventor and contemporary publications. 

By Silvanus P. Thompson, B, A., D. Sc. 

8vo, Cloth, Price $3.00, Post Paid. 


E. & F. N. SPON, 35 Murray Street., N.Y. 








~ 


MAGNETO § 


2's 







our 


IGNAL BELLS. 


No Battery Required. 


$4, $6, 


We make a specialty of the manufacture of these bells for 
Telepheme Companies, and after an experience of many years. 
acilities for the prompt execution of large orders are un- 


and upwards, according to style desired. 
Discount on large lots. 


equaled. 
Close attention given to furnishing samples for special orders 


VIADUCT MANUFACTURING CO. 


OF BALTIDNONR=S. 
A. G. DAVIS, President. 
Office, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SEBNDP FOR ItT USTRATED CATALOGU B 


A. B. PROAL, Secy. & Treas. 
Norisi-West Corner Charles and German Streets, 
















——__-=——= 
16x24 D‘UBLE BRAIDER. 


) NEW ENGLAND 
BUTT C0., 


Providence, R.I., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 


"Telephone 


AND 


, ELECTRIC-LIGHT WIRE. 


ALSO 
SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid. 


aerate FINE CASTINGS A 
; SPECIALTY. 











STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements, These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ECONOMICAL STEAM EN- 


CINE BUILT. 
ELECTR C LIGHT COMPANIES TAKE NI 


TICE! They are especially ad- 
for all purposes where continuous service at uniform speed is required and at the 
minimum of cost of repairs. 


Send for a copy of Engineers’ and Steam Users’ Manual by J. W. Hill, M. E. Price, $1.25. 


HArris-CorLiss 
f ; mn 












In Use Over 


New Tanove Buckeve Automatic Gut-Orr Encines. 


25 to 1,000 H. P. 


These Engines are the combined result of long experience 
with automatic cut-off regulation and most careful Nrevision 
of all details. They are designed and constructed for heavy 
and continuous duty at medium or high rotative speeds. 
Highest attainable Lconomy in Steam Consumption and 
superior regulation guaranteed. Self-Contained Automatic 
Cut-off Engines. 12 to 1v0 H.P. for driving Dynamo Machines 
% aSPECIALTY.—MIlustrated Circulars with various data as 
= to practical Steam Engine Construction and performance, 

= free by mail, Address 


BUCKEYE ENGINE CO., Salem, 0. 


SALES AGENTS: 
Geo. A. BARNARD, 70 Astor House, N. Y., D. L. DAVIS, 84 8. Canal St., Chicago, Il. 
and 53 Mason Building, Boston, Mass. and ROBINSON & CAREY, St. Paul, Minn. 


THE MATHER DYNAMO-ELECTRIC MACHINE. 
© FOR 
ELECTRO-PLATING. 


No Reversing, No Water, 
No Noise, No Spark. 


SATISFACTION GUARANTEED. 














MANUFACTURED BY 


meee THE EDDY ELECTRIC MFG. CO., 


SUCCESSORS TO 


A. HK. EDDY, 


Hartford, Conn. 
SEND FOR CIRCULAR, 


» —_ SHEPARD’S [s60. ] CELEBRATED 
E lectric Light. caeane Foot Lathe, 
HENRY C. REES, 


CAP LATHE, $125. 
Foot and Power. Lathes, 
730 Sansom St., Philadelphia, Pa., Se eee ae 
Undertakes the Furnishing and Erection o* 
Electric Light Plants of every system, 


Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 

Incandescent Wiring and Repairs to Dyna. 
nos and Lamps a specialty. 
Estimates furnished on application. 








logue of outfits for amateurs 
or artisuns. Address, 


gee lI. 1. SHLPARD, Agt, 
134 E. SECOND STREET, CINCINNATI, O.- 


THE BISHOP CUTTA-PERCHA CO., 
420 to 426 East 25th St., N. ¥., 


Have improved machinery and increased facilities for making 


Submarine, Subterranean and Aerial Cables. 


We guarantee our productions 


TO BE SUPERIOR TO ANY IMPORTED, 
and to sell at prices which will render importation unnecessary. 
All the GUTTA-PERCHA insulated cables made in this 
country have been manufactured ut our works. 
All kinds of Insulated Wires at the Lowest Prices. 
PURE GUTTA-PERCHA FCR ALL PURPOSES. 


W. W. MARKS, Supt. HENRY A. REED, Sec’y. 








om 
NN 








WANTED TO PURCHASE 


IN QUANTITY FOR CASH, 


Wire, Crossarms, Pine Brackets, Insulators, Bolts, 


Aria! cables and a general assortment of line material and tools; also switchboards, magnetos and 
other apparatus for telephone exchanges and private lines. Manufacturers and inventors having 
telephones and telephone apparatus of merit and novelty, which they desire introduced in the South- 
west, are invited to correspond with us. Address 


The Texas Telegraph & Telephone Go., 


Box 250, GALVESTON, TEXAS. 


Shultz Belting Company, 


SHULTZ PATENT FULLED LEATHER GRELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened by our paten Our Belt. 








rocess. 
inv is more pliable, hugs CA better, transmits more power than any other, and is the only perfect 
ELECTRIC JJGHT BELT MADE. Agents in all cities, Send for trial belt. 
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ELECTRIC LIGHT 


CARBONS 


FOR ALL TENSIONS. 








AND 





UNEQUALLED FOR 


STEADINESS °F LIGHT 


UNIFORMITY. 


City Office—711 Pine Street, St. Louis, Mo. 








Household Electric Light Company, 


153 ESSEX ST., BOSTON, MASS., 


LIcENSED pene FACTURERS OF THE 
Mather Dynamo, for Arc and Incandescent Lighting ; Arc Machines, 1 and 2 Lights ; 
Incandescent Plants, from 1 to 20 Lights; Motors, up to 2 HL P. 
AGENTS WANTED. SEND FOR CIRCULARS. 





E CURT BATTER 


TH 
Tang mn te the cleanest, most durable and 5 there- 


Telegraph ee eet 


for e me wishes pomcmae cal ae Cgpcinee ce a oo no et. 

‘or experimenting, for me Tposes, fo e la 

tory, Ee more suitable cell could be found. Address for eet a Se et! —_ 
circulars. 





catalogue . E. JONESS& BRO. ees 
Itis important to us that you mention this 


Insulated Electric Wires. 


TELEPHONE CORDS. 
SWITCH-BOARD CORDS. 
ELECTRIC LIGHT WIRE. 
MAGNET WIRE. 
RESISTANCE WIRE. 3 = 
OFFICE and ¥ 
ANNUNCIATOR 
WIRE. 
“INSULATING TAPE. 
; KERITE WIRE. 
OFFICE CABLES. 


Patent Lead Taped Wire and Cables. 


CURT W. MEYER, 357 FOURTH AVE. NEW YORE. 

















——_e ao —_—_—__ 


WESTERN ELECTRIC COMPANY. 


227-251 So. Clinton Street, Chicago. 
70-76 Trinity Place, New York. 


59 Moorgate Street, London, E. ¢. 
$8 Rue Boudewyns, Antwerp. 


) UNION Swit p fy OTEL, 


CHARLES L. BLY, 





AND HOTEL DAM, 
HEADQUARTERS : 


Telenhone, Telegraph and Electric Light People, 
A. J. DAM & SON, Proprietors, 
Union Square, cor. 15th Street, New York. 


MANUFACTURER AND DEALER IN 


ELECTRICAL SUPPLIES, 


For the Telegraph, Telephone and Electric Light. 
Specialties: Electric Gas-Lighting Apparatus, 
Electric Bells and Annunciators, and 
Burglar Alarms. 


37 Pear! St., Boston, Mass. 








|) BATTERY? 


Wiha 






THE MORRISON 





} THE ONLY RELIABLE CLOSED-CIRCUIT BATTERY IN EXISTENCE. 


i After thirty years’ experimenting with other batteries, The 
/ {| Gamewell Fire Alarm Telegraph Co. adopted it as their standard. 


Orrice or THE GAMEWELL FrreE ALARM TELEGRAPH Co, 
4 Barciay St., New York Ciry. 


New Yorks, pusust 14th, 1885. 
Mp. 


|g) “He SoutHERN ExectrRic Co., BALTIMORE, 
Gentlemen :—We have adopted the “* MORRISON GRAVITY 


as the Standard Fire Alarm Battery for this com- 


any’s service. After thirty years’ experience we unhesitating- 
y endorse it as the best form of Gravity Battery ever devised. 


urs very truly, J. N. GAMEWELL, 


Yo 
General Superintendent Gameweli Police & Fire Alarm Telegraph Co. 


Manufactured only by 


THE SOUTHERN ELECTRIC (0., 


Warerooms, Hoen Building, cor.North and Lexington Sts.; 
Works, cor. Constitation and Monument Sts., 


BALTIMORE. MD. 





for 
fps al 
, app: 





Handle removable. 


In stock and to order. 
Contracts made for 
special manufacture and 


aratus. (Electric 
Light a specialty’. De 
scriptions and prices on 
request. 


Correspondence 


FOREST GITY ELECTRIC WORKS, 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT CUT-OUTS, 


GANG SWitTtcHeeEes, 


the exclusive use or 
e of any Electrical 








Solicited. 


W, B. CLEVELAND, Prop. 
144 SUPERIOR ST., CLEVELAND, O. 





TANDARD 
ELECTRICAL 
INSTRUMENTS. 


Galvanometers, Resistance Coils. 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, &c. 
ELECTRIC MFG.Co, 
P. O. Box 80, Troy, N. Y. 














MITCHELL, VANCE & C0, 


Lowest Prices 
FOR 


BELLS, 


E. W. HAZAZER, 


$2 Frankford Street, 
NEW YORK. 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


For Telephone, Telegraph and Electric Light. 
OFFICE, LINE, 














GAS PAT R= 

















836 & 838 BROADWAY, 





NEW YORK. 


Estimates and designs furnished upon application. 


AND 
—S=HANUPACTURERS, | ANNUNCIATOR WIRE, 
nes ie sdnacent fre Manatcar ot Magnet Wire and Flexible Cordage, 
sqetem of Snoandenoent Hioctrie Age ent 


200 & 202 N. THIRD ST., 
PHILADELPHIA, PA. 
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THE FOREST CITY CARBON MFG. COMPANY 


CLEVELAND, OHIO, 


Manufacturers of 


“FOREST CITY” CARBONS for ELECTRIC LIGHTING. 


QUALITY GUARANTEED. 


HOLMES, BOOTH & HAYDENS, Sole Agents, 


New York 


and Boston. 





E. 8. GREELEY & Co., 


Successors fo 


SGN L.G. TILLOTSON & C0. 


MANUFACTURERS, IMPORTERS AND DEALERS IN 





Telegraph, Telephone, & Electrical Supplies 
OF EVERY DESCRIPTION, 
5 and 7 DEY STREET, NEW YORK. 





ae 





Subterranean, 


Line Wire, 
House Wire, Lead Wire, 
Insulated Wires, 


"| WIRES} 


These carbons are made of the 
BEST MATERIALS, 
mproved machinery, of any 
hardness, and can be 


and with the latest im 
es uired degree o 
in all mabes of Electric Lamps. 
“The regular sizes, 12 inches long, run from 4% inch 
to 1 inch diameter, varying b sixteenths. 
Special LENGTHS and SIZES to Order. 
A large and complete stock always on hand. 
The want of a high order of battery plate has 
long been felt. Those wishing such would do well 


to use = 
OULTON PLATES. 
Special attention is given to the manufacture of 
all sizes to order 
Price Lists and full information furnished on 
application. 
Also Exclusive Agents of the celebrated 


INSULATORS {wags 
Locust and me | 
Rubber Hook Blocks, 
ELECTRIC LIGHT, DISTRICT TELEGRAPH, | 
BURGLAR ALARM SUPPLIES, &, 


CROSS ARMS)" a, San 





AUWERIAN Covel CARMGR | ee er eee 
ny person can play a tune on the Organ in 


Pian 
for the United States. fifteen minutes by using SOPER'S INSTANTAN s0U! 
mailed Je an. 


BOULTON CARBON WORKS, | esters ec SS 


address on receipt of $1.00. 
. & CO., Publishers, 1164 Broadway, N. Y 
Foot of Wilson Avenue, 


nd for testimonials. 
and Eiectrial CARBONS 


Telegraph and Electrical 


oO previous 











mental Work, and f qunventors’ Models, Exper. | FOR ARC LIGHTING. 
ae yy hd = t ot s th Sse ny _— Only Manufacturers using Natural Gas, 
thus securing 
ROYCE & M AREAN, Uniformity, Durability & Superior Light. 
DEALERS IN 


PITTSBURGH CARBON CO., lim’d | 


PITTSBURCH, PA. 


ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
Opp. Willard’s Hotel, WASHINGTON, D.C 


STANDARD TNDERGROUND CABLE COM, 


MANUFACTURERS OF 


The WARING ANTI-INDUCTION and BUNCHED 


Telegraph, Telephone and Electric Light, Underground and Submarine 
ome (A FS DES ee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. 
fo. 128 Pearl St., New York City. {AM Morx..} No. 88 Fourth Ave., Pittsburgh, P’ 


au wer, 





rAd. ELECTRICAL REVIEW,’ 
Ani!lustrated weekly journal, is theacknowle 
‘erin the world of e! oot bie} science, Edited 
its ed torial opinion is reliable,its news colu ates ne bright 
peat pam ive. $3.00 per year; single copies, 10 cents. 
we PARK ROW, NEW YORE. 
advertising medium in the electrical ficld. 


4 lend. 
with cure 














E AMERICAN BELL TELEPHONE CO. 


‘“t) 95 MILK STREET, BOSTON, MASS. o 














This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 174,- 
465, and January 30, 1877, No. 186,787. 

The transmission of Speech by all known forms 
of Electric Speaking Telephones infringes the right 
secured to this Company by the above patents, and 
renders each individual user of telephones, not fur- 
nished by it or its licensees, responsible for such 


fs 
¢ ABLES{**"" Submarine, | ff y 








unlawful use, and all the consequences thereof, and 
liable to suit therefor. 


Consolidated Electric Light Co., 


Owning and Operating the 


SAWYER- MAN PATENTS. 


EXECUTIVE OFFICES: ) HILADELPHIA OFFICE 
1 li fp R ili , 205 Walnut street; 
WUWal LHe Duueine, BOSTON. OFFICE: 
NEW YORK. 4 Pearl Street. 
CHARLES H. BANES, 


HUGH R. GARDEN 
President. Vice President. 
HENRY C. DAVIS, Treas. and General Manager. 
Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 
"STIMATES FURNISHED for the Thomson - Houston 
System of Arc re Lighting, 


THE “TF THOMSON: HOUSTON ELECTRIC CO. 


Principal Office, 131 Devonshire St., Boston, Mass., 

FURNISHES THE 
ONLY PERFECT AUTOMATIC, SELF-REGULATING SYS- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
In. all desirable qualities of ELzorrio Aro Ligurs the THOMSON-HOUSTON SYSTEM 
has no equal. The Lights are superior in color and steadiness, and the entire apparatus is 
more economical, efficient and safe, more easily managed, and iess liable to derangement than 
any other. 

THE THOMSON-HOUSTON ELECTRIC CO. was awarded the First Prize for the 
best system of arc lighting, and the dest Arc Lamp, at the Cincinnati Industrial Exposition 
of 1883. 

The Thomson-Houston System has been awarded superiority in all the competitive tests 
to whichit has been subjected. NEW ILLUSTRATED PAMPHLET will be 


s2nt on application. 


United States Electr lity i 


SOLE MANUFACTURERS OF 


WESTON 
iDYNAMO MACHINES 


FOR BOTH 


Arc and Incandescent Lighting and Electro plating. 
WESTON + ARC + LANIPS, 


Weston Incandescent Lamps, 
= MOTORS, AUTOMATIC ean 


Fixtures, Fittings, &c. 








Arc and Incandescent Lighting 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, SAFETY, RELIABILITY Ano 
Perfection o« Automatic Regulation. 








Full information with prices and estimates furnished upon application. 


General Office, 59 & 61 Liberty St., New York. 
Chicago Office, 216 LA SALLE STREET. 
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CHARLES A. CHEEVER, 
President. 


WILLARD L. CANDEE, 


Treasurer. 





ADE MARK. 


THE OKONITE COMPANY, 


MANUFACTURERS OF | 


d Electric Light Wires and Cables for Under- 
id. Submarine and Aerial Use. 


Telephone, Telegraph 
grou 


13 PARK ROW, - - - NEW YORK. 


tJ 





Thermostats and Thermostatic Fire-Alarm Apparatus, 


: OUR PATENT CLOSED-CIRCUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 

Our patent hydrocarbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does not destroy itself by use. A sample ther 


mostat mailed on receipt of one dollar. : 
Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size. SEND FOR CIRCULAR TO 


The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. 








ANSONIA BRASS & COPPER CO., 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warerooms: 19 & 21 Oliff St., Few York. Factories: Ansonia, Conn. 





Incandescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


Will supply and take care of ten to twelve 16 U.P. Incandescent Lamps, at any point on an arc-light circuit from 
an initial current equal to 2,000 C. P. arc lamp. 

Can used with any make of arc-light dynamo. 

Any number of the lamps can be turned on or off without affecting the rest. 

Invaluable to arc lighting companies as a means by which they can secure customers, from one up, for incan- 
descent lighting anywhere on their circuit, without involving the large expense for incandescent lighting plants, 
wr the necessity of getting a large number of subscribers to commence with, A 8, 


THE BROWN ELECTRIC CO., 
400 WOOD ST., PITTSBURGH, PA. 





DAY S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or underground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they ‘+:ng the most practical and 
durable in the market, 

TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 
RINE or UNDERGROUND work a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Mannfacturer, 


CLARK B. HOTCHKISS, Gen’l Agent, 
Telenbane Cable. 120 BROADWAY, NEW YORK. 


ror ae THE BEST IS THE CHEAPEST. ot) 


The Brush-Swan Electric Light Co. of New England. 


W. L. STRONG, President. GAYLORD McFALL, Secretary. 
A. D. JUILLIARD, Vice-President. R. W. ABORN, Treasurer, 
JOHN B. POWELL, General Manager. 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORE. 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES 
OF LIGHTING AND TRANSMITrING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE,— 
THE FIRsT MACHINES MADE ARE STILL IN DAILY OPERATION. 
THE Arc Lights of various Sizes. 
SYSTEM Arc and Incandescent Lights from one Dynamo and Circuit. 
Incandescent Lights of various Sizes from Special Dynamo for 
COMPRISES: ( 
Cost of Apparatus Greatly Reduced. 


















Centrai Station Lighting. 


Surveys and Estimates Furnished by Experts. 





t~ This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents for the same territory. 


G. W. STOCKLY, President. J. J. TRACY, Vice-Prest. W. F. SWIFT, Secretary. 
J. POTTER, Treasurer. N. 8. POSSONS, Supt. W. 1. POSSONS, Asst. Supt. 


THE BRUSH ELECTRIC 60., 


The Sole Manufacturers, under all the patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, Electric-Motors, &c. 7 

WE FURNISH the ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 

Machines for Are Lighting, giving lights of 1,200, 2,000, 3,000, 4,000 and up to 100,000 candle power. 
Our No. 8 machine gives 65 lights of 2,000 c. p. with about 45 H. P. i 

Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 


MACHINES «INCANDESCENT LIGHTING, 


adapted for use with Swan Incandescent lamps. These machines are automatic ana jo no! require the 
use of uny switches or resistanves outside of the machine to govern the current. Will run any number 
of lamps from one up to the full capacity of the machine, without change of speed and without the use 
of any apparatus outside of the machine. 

Our prices are lower than other makers. 

Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient-to use power during the day to store 
up the current. There are thousands of such places where our storage battery must eventually be used. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory 
in the world and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are the most economical 
producers of power and will be largely used by Lighting Companies and others where small powers are 


required. 























S.H. WILLARD, ESTABLISHED 18583, H.C. ADAMS, 


Vice-Pres., Treas. New York Agt. 
and Gen. Mgr. P. C. a ye 
ston \ 


Ng 
> 


BARE aw INSULATED WIRES 


ELECTRIC LIGHTS, TELEGRAPH AND TELEPHONE. 


SOLE ACENTS FOR 
For ELECTRIC 


“FPOREST CITY” Carbons LIGHTING. 


25 Park Place 18 Federal St. 
22 Murray s} NEW YORK. ’ 


MANUFACTURERS OF 


117 Congress st.,} BOSTON. 
Factories, WATERBURY, CONN. 


DGEPORT BRASS CO., 


BRIDGEPORT, CONN., 


Bx! 


BRASS, COPPER AND GERMAN SILVER 


WIRE n> ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a specialty. 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 


THE ARMINGTON & SIMS 
Automatic Cut-Of Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 


CLOSE REGULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE, 


OVER 1,700 ENGINES IN USE. 
SELLING AGENTS: 


| TANNER & DELANEY ENGINE CO., Richmond, Va. 
MORTON, REED & CO., Baltimore, Md. 

WM. MINNIGERODE, Atlanta, Ga. 

A. J. MILLER, Danville, Va. 
a R. BURGE 











PROVIDEN 
u-s- 





JARVIS ENGINEERING CO., 61 Oliver St., Boston. 
POND ENGINEERING CO., St. Louis, Mo. | 
J. F. RANDALL, Warren, Ohio 
JOHN R. MARKLE. Detroit, Mich. | 
H. B. SWITH MACHINE CO.,925 Market St.,Phil.,Pa. | 
F. H. HAYWARD, 201 La Salle St., Chicago, Il. | 
lr. W. ANDERSON, New Orleans, La. = 

E. P, HAMPSON & (0., 36 Cortl.ndt St., New York. | 


William Marshall, 
Manufacturer of ELecrricaL CONDENSERS 
MaGnets CHARGED, Erc. : 
Rooms 2 and 4 University Building. _ 
Corner Waverley and University Places, New York. 


ISN, Greensboro, N.C. 
V.S. JOHNS, Pensacola, Fla. 

S. S. PEGRAM., Macon, Ga. 

J. A. HAUSER, Montgomery, Ala. 


MODELand g Seni lorCircwars. 


PYPERIMENTA CE Jonest 





(Mention this Paper) 


WORK eh CINCINNATI, 0. 














MOST RELIABLE FOR DYNAMOS AND 
SWIFT-RUNNING MACHINERY. 





Warranted to run steady and smooth, and without stretching. 
Write for particulars and pricesto 


CHARLES. A. SCHIEREN & CO., 


Manutacturers and Tanners of Oak Leather Belting 
and Lace Leather, 











OAK BARK ELECTRIC BELTING. 
No. 8 Verryv Street, N. ¥. 


47 Ferry Street, New York. 
16 AROH ST., PHILADELPHIA, 86 FEDERAL ST., BOSTON 
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Cleveland, 


ID AV. 
Oy v8: 


THE BRUSH ELECTRIC CoO. 








